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THE CUNARD STEAMSHIP SERVIA. 


Ovr illustration shows the appearance of this noble ship, 
becentlv added to the fleet of the Cunard Royal Mail Steam- 
Company, and the largest by far of all ships afloat ex- 
gept the Great Eastern. She was designed and built by 
Messrs. James & George Thomson, at Clyde Bank, near 
Glasgow. The dimensions of the Servia are: length 580 ft., 
Breadth 52 ft., depth 44 ft. 9 in., gross tonnage 8,500 tons. 
A better idea of the huge size of the vessel will be gained 
from the following fact~. 
$p 6,500 tons, with 1,800 tons of coal and 1,000 tons of water 
ballast, the vessel having a double bottom on the longitudinal 
bracket system. The anchor davits are 8 in., and the cable 
Shain pipe 22 in. in diameter. The propeller shaft weighs 
$i, tons, and the propellor, boss, and blades, which are 
e of Vicars steel, are 38 tons in weight. The machinery 
Gonsists of three cylinder compound surface condensing en- | 
gives, one cylinder 72 in. and two 100 in. in diameter, with’ 


Her cargo capacity will be equal | 


‘tight doors in the engine and boiler spaces. 


| ash end maple wood, The saloon is very large, being 74 ft. 


long by 49 ft. wide, with sitting accommodation for 350 per- 
sons, While the clear height under the beams is 8 ft. 6 in. 


TODT’S HOT-AIR ENGINE. 
Mr. D’A. Toprt, of Frankfort-on-the-Oder, has invented 


The sides are all in fancy woods, with beautifully polished | a caloric engine, which, from its mode of action, might be 
inlaid panels. All the upholstery of the saloon is of morocco | considered as an open caloric engine, since it draws in fresh 


leather. 
baths, lavatories, and state-rooms. 


| state-rooms is 168, and the vessel has accommodation for 
450 first-class and 600 steerage passengers, besides a crew of | 


200 officers and men. For two-thirds of its entire length 
the lower deck is fitted up with first-class state-rooms. he 


Right forward of the after deck are the pantries, | air at every stroke of the piston, and expels it after it 
The total number of | accomplishes its work. 
}engine differs completely from that of ordinary calorie 


However, the operation of this 


engines, and it might well be called an atmospheric, open, 
| hot-air engine, since the hot air drawn in by atmospheric 
| pressure undergoes a diminution of pressure by means of 


ship is divided into nine water-tight bulkheads, and she is | injected water, so that, as in Newcomen’s steam engine, the 


built according to the Admiralty requirements for war pur 
poses. A special feature is the arrangement of the water- 
According to 
the usual method, the door requires to be screwed down, 
and this process takes up a considerable time. In the Servia 
they can be shut from the upper deck in case of accident in 
a couple of seconds by simply using aconnecting-rod. There 
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}external atmospheric air determines the compression and 
| produces the work. The engine, which is represented in 
| the accompanying figure, is furnished with two cylinders, 
one of which may be called the suction cylinder and the 
other the expulsion cylinder. The former draws in the hot 
air through a system of heated tubes or across the grate of 
a closed furnace by atmospheric pressure. On the descent 


THE NEW CUNARD STEAMSHIP SERVIA.—8,500 GROSS TONNAGE. 


& stroke piston 6 ft. 6 in. It isanticipated that the indicated 
horse-power will amount to 10,500. There are in all seven 
boilers, six of which are double and one single ended, and 
all are made of steel, with corrugated furnaces, the total 
humber of furnaces being thirty-nine. Practically, the 
Servia is a five-decker, as she is built with four decks and a 
promenade. The promenade, which is reserved for the pas- 
Sengers, is very large and spacious. On the fore part of it 
are the steam steering gear and house, captain’s room and 
flying bridge. On the upper deck forward is the forecastle, 

th accommodation for the crew, and lavatories and bath 
rooms for steerage passengers; while aft are the light-towers 
for signaling the Admiralty lights, with the look-out bridge 
oa the top. Near to the midship house are the captain’s and 

cers’ sleeping cabins. Next to the engine skylight is the 
smoking-room, which can be entered from the deck or from 
the cabins below. It is unusually large for a smoking-room, 
being 30 ft. long by 22 ft. wide. Near the after deck house 
#8 the ladies’ drawing-room, to which access can be obtained 
tither from the music-room or from the deck. Abaft of 
this, and in the upper end of the upper deck, is the music- 
room, which is 50 ft. by 22 ft. in dimensions, ¢nd which is 
#0 be fitted up in a handsome manner with polished wood- 
panelings. Tesenedictey abaft of the music-room is the 
Stand staircase, which leads to the main saloon, and the 
fabins below on the main and lower decks For the con- 
Venience of the passengers there are no fewer than four dif- 
ferent entrances from the upper deck of the ship to the 
Sabins. At the foot of the stair leading to the saloon, and 
Mo in the cabins, the p.uelings are of polished Hungarian 


are in all twelve boats, and these are equipped as life-boats, 
and have Hill and Clark’s gee improved boat-lowering 
apparatus. The keel of the ship consists of five thicknesses, 
making a total thickness of 63 in.; and in order to secure 
thoroughly reliable workmanship, the riveting was done by 
Tweddell’s hydraulic riveter. All the frames and beams of 
the ship were riveted by this process. The upper deck is of 
steel, covered with yellow pine, the main deck is of steel 
with a teak covering, and the lower deck is of steel with « 
covering of teak above the engine and boiler spaces. All 
the deck-houses and deck fittings, which are liable to be car- 
ried away in a heavy sea, are made of iron and steel, and 
are riveted to the steel decks underneath. The Servia pos- 
sesses a peculiarity which will add to her safety—namely, a 
double bottom or iron skin. Thus, were she to ground on 
rocks, she would remain perfectly safe while the inner skin 
continued intact. There are three masts on the vessel, and 
the Cunard Company have adhered to their special rig, be- 
lieving it to be more ship-shape than the practice of fitting 
up masts according to the length of the ship. On these 
masts there will be a sp of canvas to assist in pro- 
pelling the vessel. —J/ustrated London News. 

Aw O_p Eaaie.—An eagle, with «a brass chain around its 
neck, suspending a little tin box inclosing a slip of paper on 
which was written in Danish, Minn and set free again in 
1792 by N. and ©. Andersen, in Falster, Denmark,” 
was shot on April 15, at Nakkoo, in the Island of Lapland. 
The bird measured six feet and a half between the tips of 
the wings. 


of its piston the hot air passes into the expulsion cylinder, 
and, after being cooled therein by injected water, and thus 
undergoing a corresponding diminution of pressure, is cpm- 
pressed by the pressure of the atmosphere and finally ex- 
pelied. 

The arrangement of the engine is as follows: At the lower 

rt of the frame, A, are fixed the suction cylinder, B, with 
its piston, D d@, and the expulsion cylinder, B,, with its 

iston, D,. At the base of the cylinder, B, there is a box, 
V. containing the induction valve, +, and into which the 
hot air is led by the tube, a. Between the two cylinders, B 
and B,, there is a box, V,, with a valve, ,. <A tube, R, at 
the base of the cylinder, B,, serves to inject cold water into 
the latter. The tube, R,, closed by a clack-valve, ¢, which 
opens outwardly, serves to allow the air which has been 
used and the water employed for cvoling to flow out. 

The rod of the suction piston is connected with the crank, 
k, of the fly-wheel, that of the other piston with a 
crank-pin on the fly-wheel itself. The two cranks, & and 
k,, have an angle between them of 180 degrees and are of 
the same length, so that the two pistons move in opposite 
directions, but have the same travel. The diameters, D and 
D,, are also equal, so that the sum of the capacities com- 
prised between the two pistons, in the cylinders, is invari- 
able—taking no account of the influence exerted by the 
oblique situation of the rods of unequal length. 

The valves are controlled by eccentrics, m, m,, keyed on 
the main shaft in such a way that » opens when the ascend- 
ing travel of the piston, D, begins. The valve, r,, remains 
‘closed during the whole duration of ihe ascending travel of 
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TODT’S HOT-AIR ENGINE. 


the valve, », closing before the end of the travel; ang 
consequently, the hot air drawn into the part, b, of the 
ylinder expands, while the ascending travel of the piston 
D, continues, and its temperature as well as its pressure 
diminishes. This expansion of air (when this has entereq 
by atmospheric pressure) does not take place, naturally 
without a consumption of work, which must be furnished 
by the active power of the fly-wheel of the engine. When 
the piston, D. is descending, the valve, 2, is open, while » 
remains closed, at the same time the piston, D,, is rigi 
‘The hot air passes from } into B,, where it is thoroughly 
'eooled by an injection of cold water and thus brought to 4 
less pressure; and when the piston, D,, has reached the 
upper limit of its travel, the valve, ¢,, is closed. Atmospheric 
pressure causes the piston, D,, to descend, when the travel 
of crank, 4, continues. The expulsion of the air is effecieg 
through the valve, e, which opens of itself. While the 
piston, D,, is aescending, D rises and draws in a new 
supply of hot air. 


APPARATUS FOR SQUARING AND MEASURING 
THE LENGTHS OF THE AXLE-CRANKS OF 
LOCOMOTIVES. 


In locomotives with coupled axles it is extremely im- 
portant that the coupling mds shall be well squared, and 
that the radius of the ciunk shall be exactly the same in 
the two wheels coupled tegether; otherwise at every revo. 
lution of the wheel there will be consideratle friction, and, 
if the difference be notable, it will lead to the breaking of 
the crank pins or of the rods. 

The apparatus shown in the accompanying figure has 
been devised to obviate any such difficulty, and is en. 
ployed on the Austrian railways. It is constructed for 
crank-pins having a maximum diameter of 7 inches, and 
for cranks having a minimum radius of 844 inches. It 
consists (Figs tand 2) of a cast steel square, cd, one of the 
arms of which (¢) is civided «ff into millimeters. On this 
arm are mounted the two sliding calipers, @ a, having jaws 
adapted for grasping the circumference of the crank-pin, 
These calipers are moved toward or from each other by 
means of the screw, }, the threads of half of which run to 
the right, and those of the other half to the lefi, the axis 
of motion coinciding with the zero of the millimetric scale 
on the arm, ¢. There is likewise mounted on this same arm 
a slide, g f, movable in either direction, which carries at g 
a point for taking the bearings of the centers, and at fa 
small scale divided into tenths of a millimeter. The ap- 
paratus is used as follows : The axle to be verified is first 


the piston, D, and is open during the whole duration of the little heat as possible to escape through radiation. _ While | placed in such a position that one of the cranks (Fig. 4) shall 


escending travel of the same or we, the ascending travel | the piston, D, is ascending the valve, 2, 
of the piston, D;. The lower part, d, of t 

the box, V, and the inlet pipe, a, are surrounied by sub-| lower part, 6, of the suction cylinder. 
stances 


are non-conductors of heat, so as to permit as| does not take place during the entire trave 


ic d 

calipers. The square is made perfectly horizontal by plac- 

Suction, however, | ing a spirit level on the arm, ¢, and the slide, g i: is moved 


1 of the piston, | towa 


he suction cylinder, | closed; and the hot air enters through the tube, a, into t 


horizontal. Then the crank-pin is grasped betwcen the 


the axle until the point, g, exactly strikes the axis 


j 


BI 


Fro. 2—SECTION THROUGH AB. Fro. 8—FRONT VIEW. Fro. 4.—END VIEW. 


Fie 5.—END VIEW. 


APPARATUS FOR SQUARING AND MEASURING THE LENGTHS OF THE AXLE-CRANKS OF LOCOMOTIVES. 


Fie. 1.—#LEVATION AND LONGITUDINAL SECTION. 
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Next, the apparatus is renewed and applied to 
the other crank (Fig. 5)—the vertical one—care —_ taken 
to keep the axle exactly in its first position. If all is in 

fect order, that is to say, if the two radii are of exactly 

yal length, and if the squaring is perfect : (1) the point, 

will strike the axis of the axle exactly ; (2) the spirit level 
g, on the arm, @, of the square will show that it is per- 
lectly horizontal. If there is any difference in the lengths of 
the cranks it will be at once seen on the scale of the arm, ¢, 
and may be read off in tenths of a millimeter. If the squar- 
ing is not perfect the spirit level will show that its position is 
pot horizontal, as it should be. To obtain the angular dif- 
ference it is only necessary to displace the point, g, and 
cause the apparatus to move around the crank-pin until the 
arm, d, is perfectly level. The distance between the point, 
g, and the axis of the axle will be the chord of the sector 
corresponding with the angle of deviation. 


of the latter. 


CO-OPERATIVE HEATING AND LIGHTING. 


Mr. B. H Tawarrs, in the London Builder, brings for- 
ward anew the proposal to carry out the work of heating 
and lighting the houses in a district, and also providing 

wer and facilities for general domestic work, from a cen 
tral station. He proposes to generate heat in Siemens 

nerators situated in a special building. These generators 
would heat directly the tubes containing air and steam for 
warming. The steam, at a pressure of 35 Ib. per square 
inch, would be carried to every house in the district, where 
it could be utilized in coils for warming apartments or in 
stoves for cooking. The baking would be done by steam, 
all labor involved in bread-making being performed by 
machinery. The arrangements for washing are to be equally 
economical, the great labor of washing, squeezing, and man- 
gling being done by machinery, by power supplied by a 
Corliss engine, which would also drive the electro-dynamic 
machines. These machines are to give out energy, which is, 
of course, to be used for lighting the neighborhood as well 
as doing all the domestic dirty work. These establishments 
are to be managed by companies, vestries, or corporations, 
and it is suggested that every householder would pay a fixed 
tariff in proportion to the requirements of his establishment. 
Mr. Thwaite says, in conclusion: *‘When this suggested 
concentration arrangement is carried out, the public will 
then fully appreciate all the blessings derivable from the 
modern brilliant discoveries in science, instead of, as now, 


regular pressure of 50 Ib. to the square inch, the debris or 
mud accumulating at the bottom of the hole, as the rock is 
being pounded up, is washed or forced out by the flow of 
water taken from one of the company’s reservoirs. There 
is also a crab-winch, or derrick, provided, and by this means 
the bore-ends can readily be withdrawn and reinserted 
The rods are made from 14-inch wrought iron, in lengths 
from 1 ft. 6 in. to 1? ft. each, with screw joints. The bor- 
ing tool is made entirely of steel, its shape being similar to 
the letter X. This tool makes a perfectly round hole, which 
is a great advantage where tubing is required. The entire 
apparatus has been inspected, at work, by a number of 
engineers, the inventor—Mr. J. G. Cranston, of Newcastle- 
on-Tyne, who has supplied the machine—being present to 
explain its capabilities. All expressed themselves highly 
satisfied therewith; and the Hartlepool Gas and Water Com- 
pany’s directors, who have purchased the machine, are in 
every way pleased with its successful operations. 


- 


COAL PER HORSE-POWER PER HOUR. 


AT a recent meeting of the Executive Committee of the 
Manchester Steam Users’ Association, Mr. Lavington E 
Fleicher, chief engineer, presented a report, alluding, among 
other matters, to the periodical indication and inspection 
of engines for the past year. In this report a return was 
given of the consumption of coal per indicated horse power 
per hour of all the engines enrolled, the results being 
arranged not under the names of the members, but under 
their index numbers, which are known only Wy the indi- 
vidual members to whom they belong, and not by the gen- 
eral body. This table will enable one member to compare 
the economical results attained by his engine with those 
attained by others, Also this table gives the consumption 
of oil and tallow, as well as a description of the boilers and 
engines employed, in addition to the machinery driven, 
which it is thought will prove valuable for reference. An 
analysis of this table shows that the average consumption 
of coal per indicated horse power per bour was 3°66 Ib. in 
compound condensing engines, and 5°88 Ib. in single cylinder 
condensing engines, so that the average consumption of fuel 
in the compound condensing engines under inspection was 
62 per cent. of that of the single cylinder condensing engines. 
The most economical results attained in four engines on 
the compound system, aad in four engines on the single 


The average mean pressure on the piston of all the engines 
indicated was 18 89 ib , so that a loss in the vacuum of 2 Ib, 
would reduce the average power of all the engines under 
indication bya little more than 10 per cent. Where the 
degree of expansion is considerable, the reduction in power 
that would result from a similar loss of vacuum would be 
greater still. A full-sized front of a Lancashire boiler, 7 ft, 
in diameter in the shell, and 2 ft. 9 in. in the furnace tubes, 
equipped with fittings complete, has been set, up in the 
museum of the association. This is now open to the inspec- 
tion of the members, and an examination would be found 
useful as a guide either in laying down new boilers or in 
remodeling the equipment of old ones. 


THE SEWERAGE OF MEMPHIS.* 
By Freperick 8. OpELL, C.E. 


AFTER nearly half acentury of indifference to that virtue 
which ranks next to godliness, and almost utter disregard of 
the simplest sanitary laws, it became apparent, after the de- 
plorable epidemics of 1878 and '9, that some radical refor- 
mation must be accomplished in the sanitary condition of 
Memphis ; acting on this conviction, and the recommenda- 
tion of the National Board of Health, her representative 
men determined upon the accomplishment of a sanitary 
revolution for their town. 

At that time little had been done, practically, in the way 
of sewerage, and that little was done by private entei prise; 
there were no public sewers, and the refuse and filth were 
delivered into cesspools and private vaults, while not a small 
portion found its way into the gutters of the public streets, 
and these during a prolonged dry season became reeking 
and putrescent, and emitted the foulest odors. Nor was this 
all. Some years ago, many of the streets were paved with 
Nicolson pavement, and these had ey much decayed, and 
readily absorbed much of the liquid filth that flowed over 
the rotten gutters, and in course of time became so per- 
meated with it that the periodical flushings of rain storms 
utterly failed to cleanse them, and they were the constant 
source of poisonous exhalations. This, added to the emana- 


tions of privy vaults in the rear of dwellings, and some- 
times in the very dwellings themselves, in the cellars, and 
within contaminating distances of wells and cisterns, created 
an atmosphere that was doubtless among the prolific causes 


cylinder system, were as follows: On the compound system 
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of the spread of contagion, 
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AUTOMATIC SEWAGE FLUSH TANK USED AT MEMPHIS, TENN. 


merely reading of them before a smoky fire, in an atmo- 
sphere vitiated by a coal gas light, rendered necessary by a 
still greater nuisance—a black, suffocating foy—filling the 
atmosphere with sulphur, and preventing the passage of the 
warm and invigorating rays of the sun.” 


CRANSTON’S DEEP ROCK BORING MACHINE. 


A HIGHLY interesting operation is at present being carried 
on by the Hartlepool Gas and Water Works Company at 
West and, viz., the sinking of a series of deep bore- 
holes through the magnesian limstone which abounds in the 
locality, and is somewhat difficult to bore, on account of the 
extremely hard and irregular nature of the strata. The ob- 
ject for which the boring is being pursued is to obtain an 
additional supply of water for domestic service in conse- 

uence of the rapidly increasing area of the district of the 

artlepools. Previously this work has been effected by 
hand labor; but the directors of the company, desirous of 
keeping pace with the requirements of the district, deter. 
mined, on the representations of their secretary (Mr. T. 
Trewhitt), to obtain a much larger supply than that afforded 
ny the small holes hitherto put down; and their engineer 
(Mr. T. Mossman) was instructed to take the matter in hand. 
After a careful consideration of the subject, it was decided 
‘o employ the steam apparatus known as the Cranston deep- | 
boring machine, which is now in most satisfactory operation. 
Steam is supplied to the boring engine by a pipe 340 feet | 
long, connected with the water-works boiler. The whole 
wrangement is very — consisting of a steam-engive 
gearing to a center crank-shaft, to which isattached a pulley, 
Working to about 120 revolutions per minute. This pulley | 
18 connected with a counter shaft pulley by belting running | 
at three to one. The- counter-shaft - ley is provided with 
acam roller, which operates on a long spriny-arm lever, 
raising and lowering it at each revolution. At one end of 
this lever an adjusting link and chain is attached (over the 
bore hole). The bore-rods are screwed to the adjustin 
nk, and, as the spring-arm lever is caused to vibrate up an 
down, with a rod and boring-tool attached, the rod is slightly 
Totated and fed forward by the man in charge, in the follow- 
ig manner: The hole (which is six inches in diameter) is 
ed, by a series of blows, with an amazing degree of sim- 
red and rapidity. Water is conveyed to this hole by 
“tach wrought-iron piping, 320 feet long; and as there is a | 


the results were: In the first case, boiler pressure at time 
of ‘n livation 73 Ib. on the inch, coal consumption 2°1 Ib. per 
indicated horse power per hour. In the second case, boiler 
pressure 81 Ib., coal consumption 2°35 Ib. In the third case, 
pressure 61 Ib., coal 2°42 Ib. In the fourth case, pressure 
78 Ib., coal 2°6 lb. On the single cylinder system the results 
were: In the first case, boiler pressure at the time of indica- 
tion 43 lb. on the inch, coal consumption 3°24 Ib. per indi- 
cated horse power per hour. In the second case boiler 
pressure 72°5 Ib., coal consumption 3°69 Ib. In the third 
case, pressure 59 Ib., coal 3°85 lb. In the fourth case, 
pressure 35 lb., coal 4°11 1b. The results reduced to a mean 
for more ready comparison work out as follows: Compound 
condensing éngines, boiler pressure at time of indication 73 
Ib., coal per indicated horse power per hour 2°37 lb. Single 
cylinder condensing engines, boiler pressure at time of 
indication 52 1b., coal per indicated horse power per bour | 
3°72 Ib. Consumption of coal in the four compound con- 
densing engines 63°7 per cent. of that in the four single cylin. 


The facts here cited were sufficiently apparent to make the 
better disposal of sewerage a matter of imperative necessity, 
but the outlook for it was not a cheerful one, for at the out- 
set the municipal commission was confronted by plans and 
estimates of cost ranging from one million five hundred 
thousand to three million dollars and upward. This amount, 
in the condition of Memphis, bankrupt by reason of official 

mismanagement and plunder, with the additional disadvan- 
|tage of two successive seasons of distressing, epidemic, re- 
sulting in the paralyzution of her industries and the dis- 
couragement of her tradesmen, made the peer of 
raising this large amount very problematical, if not totally 
impossible. 
uring the discussions that ensued, pending the approval 
and adoption of some practical plan for the sewerage of Mem- 
=. the commission sought the counsel of Mr. Geo. E. 
aring, Jr., Sanitary Engineer, of Newport, R. I., who 
boldly advocated the adoption of a system of sewerage 
hitherto untried on an cxtensive scale in this country. 


der condensing engines. 

In the total number of compound condensing engines 
under inspection the average initial pressure hove the | 
atmosphere was 55°82 lb., and the average mean pressure | 
on piston 19°8 Ib., while the average vacuum in cylinder at | 
end of stroke was 11°2 Ib. In the sing!e cylinder condensing | 
engines the respective pressures were 36-23 Ib., 17°181b., | 


and 10°78 Ib. 


Turning to the temperature of the condensing water and | 
degree of vacuum attained in all the engines indicated, the | 
report stated that the avarage temperature of the injection 
was 60°89°, ejection 95 72°, giving a rise of 3483°, while 
the average vacuum was 9°87 Ib. at the beginning of the 
stroke, and 11°04 Ib. at the end of the stroke, giving a mean 
of 10°451b. The highest vacuum attained in any one case 
was 12°77 Ib. 

In 34 engines in which the temperature in the hot well was 
not less than 100°, the average vacuum was 10°28 Ib. at the 
beginning of the stroke, and 11°48 Ib. at the end of the stroke, 
giving a mean of 10°88 Ib. 

The report recommended that taps should be fixed to the 
condensers to allow of an indicator being applied so as to 
check the accuracy of the vacuum gauges. In the twenty 
engines to which such taps have been fixed, the loss between 
the vacuum in cylinder at mid-stroke and the vacuum in the 
condenser was 1°09 Ib. 


This system possesses the distinctive feature of employing 
the sewers for the single purpose of conveying sewerage, 
and rigidly excluding all surface and subsoil drainage ; the 
amount of water necessary to furnish conveyance for such 
solid matter as enters the sewers being introduced from an- 
other source. 

The “separate system,” as this is styled, although not 
claimed as original, has been adopted by Col. Waring, who 
is perhaps its most zealous advocate in this country. 

he principle ‘‘that two outfalls, independent of each 
other, should be provided; one for the discharge of natural 
or land and surface waters, and the other for the discharge 
of artificial or house and soil drainage,” and that ‘‘ a system 
of impermeable drains should be provided, distinct and 
separate from the permeable Jand drains and sewers,” “‘to 
carry off the house and soil drainage,” was announced in 
1849, by Mr. Phillips, the engineer to the ‘‘ Metropolitan 
Commissioners of Sewers,” London. 

Although the recommendations based on this principle 
were pot adopted for London, the principle itself contained 
sufficient merit to commend it to many eminent engineers 
who have f:om time to time reasserted the advantages of this 
system; and the contest then inaugurated has continued to the 
present day. 


* Read before the Am. Soc. C. E., at the annual meeting. Nov. 3, 1880. 
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Among the many able champions of the “separate sys- | length, aud was used by placing the narrow end in the pipe | 


tem” might be mentioned John Bourne, C.E., who, in a| it was desired to test, and the other end on the nearest sta 


forcible article in 1866, advocated the adoption of two 
svstems of drains, the large to be restricted to rain-fall, and 
the small to house sewerage.” 

But the advocates of this system have done more than 

inerely assert its fundamental principles ; they have given 
demonstration of the practicability of their ideas in the con- 
struction of sewerage systems in several towns in England. 
Among others may be mentioned those of Reading and Ox- 
ford, also Halsted ; the system in this case being somewhat 
modified by Mr. Edward Monson, Asso. Inst, C. E.: ‘* The 
sewers being conterminous with the water supply. sluice- 
valves being placed at the ends of the water-mains, and the 
whole of the system being flushed by the discharge of water 
for cleansing the mains.” The rain-fall from the roofs and 
yards only was allowed to cuter the sewers. 
” So recently as 1876, Mr. Waring desired not to be under 
stood as indorsing all that its advocates claim for what they 
call the separate system, and stated ‘that to keep a// rain 
fali out of the sewers is objectionable for more reasons than 
one, for no artificial flushing which can be depended on in 
practice can be so efficient in cleansing the sewers as 
the frequent introduction of a sufficient amount of rain- 
water,”’+ 

The difficulty here mentioned has heen overcome by the 
application of the automatic flush-tank. designed by Mr. 

gers Field, C.E., tothe head of each branch sewer, and 
filling these from the city water suppl) 

In 1879 Mr. Waring wrote: *‘ This simple device has 
proved itself, both here and in England, to be entirely reli- 
able and effective. It may safely be assumed that it has 
secured a reduction of the cost of drainage of small towns 
to one half of what was formerly necessary.” 

For the application of this system to Memphis, Mr. War- 
ing recommended the construction of small sewers, without 
man-holes or receiving basins, and the placing of a flush 
tank of one hundred and twelve gallons capacity at the head 


of every branch, the limitation of the size of house drains | 


to four inches, and the exclusion of all rain-water. 

The estimated cost of this system was only about one- 
tenth of that of a comp!ete storm-water system as ordinarily 
constructed. 

This fact, perhaps, carried greater persuasive force than 
either the logic or eloquence of Mr. Waring, and after pro- 
longed discussion, that developed much bitter opposition, a 
favorable indorsement of this system was secured, and its 
adoption urged by the commission. A petition for authority 
to raise $228,500 was granted by the State Legislature to 
cover not only the cost of a sewerage system, but also other 
sanitary work ; the laying of about forty miles of subsoil 
drainage, an@ also the reclamation of the bayou, by shutting 
out the high water of the Mississippi by means of a dam 
with proper valves, aud a steam pump to pump out the 
bayou during high water. Even after the recommenda 
tion of the citizens’ commission, and its acceptance by the 
Legislative Council, so great was the force of general preju- 
dice against its adoption that much time was lost, and con- 
struction delayed until the 2ist of January, 1880, when work 
was actually begun. 

The work was done under the immediate direction of Mr 
E. C. Metcalf, engineer in charge, Mr. Geo. E. Waring, Jr.. 
being consulting engineer. The writer arrived at Memphis 
Feb. 20, 1880, and after a few weeks spent in locating, as 
sumed charge of construction of a section as assistant ¢ngi- 
neer, 

The main sewers were located along the bayou, and ran 
in a general direction parallel therewith. For about four 
thousand feet from the outlet, one main sewer was built of 
brick, of 20 in. diameter, to the junction of the two main 
pipe sewers that ran on opposite sides of the bayou, that on 
the westerly side being 15, and the one on the easterly side 
12 in. in diameter ; these decreased in size to 10 and then to 
8 in. at the upper end. 


The lateral sewers were of 6-inch pipe, except in a few, 


cases, Where an increased size was required, by reason of 
their greater length, the size being regulated by allowing a 
carrying capacity of about two hundred and eigifty gallons 
per day for each city lot of 25 ft. front, the sewers to run 
from two-thirds to three-quarters full 

iu connection with the sewerage, the subsoil drainage re- 
ceived its share of attention. This was rendered necessary 
at Memphis by reason of its clayey formation, which pre- 
vented the infiltration of water falling upon its surface, so 
that subsoil water was often found in the most improbable 
places a few fect below the surface «and was a source of 
constant annoyance aud inconvenience in the prosecution of 
the work. To provide for this subsoil drainage, ordinary 
agricultural drain tile, with open joints, were laid in the 
trenches with the sewers, and it not infrequently bappened 
that it became necessary to lay these tile in advance of the 
sewers, and on a lower grade, as will be more fully explained 
hereafter. 

The main sewers running along the bayou were located in 


such a manner as would best conform to the natural topo- | 


graphy, and were carried around obstacles on curved lines 
whenever practicable, and thus kept at an elevation that 
usually avoided deep cuttings, or the building of the sewers 
on embankment, and as the main sewers were necessarily 
laid across private property, generally crossing the main 
streets at an angle approximating a right angle, it sometimes 
became necessary to carry the sewers underneath dwellings 
and other buildings. In low ground, when the flow-line 
came above the natural surface, and in some other places 
when suitable foundations could not be otherwise secured, a 
viaduct was built of «mall brick arches, the supporting piers 
being carried down to a sufficient depth to insure a stable 
foundation ; on this viaduct the pipes were laid, and envel.- 
oped in a ring of brick-work, composed mainly of bats and 
broken brick obtained from aruined building in the vicinity 
of the work ; this was then given a coating of earth to make 
it secure against frost 

Great care was necessary in maintaininga true grade while 
laying the pipes. On account of the very small natural in- 
clination of the bayou but very slight grades were attain- 
able; for nearly balf the length of the west side main the 
grade is one foot in six hundred ; above that itis one foot in 
five hundred, and still further up one in three hundred. In 
order to luy the sewers carefully to this grade stakes were 
set in the bottom of the trenches at stations every 1214 feet, 
and driven to the grade ot the flow-line ; the pipe layer was 
furnished with a straight-edge of sufficient length to reach 
from stake to stake; this straight-edge was just so much 
wider at the lower end as would represent the fall for its 


* Engineering. vol. 2, p. W7. 

+ “The Sanitary Drainage of Honses and Towns,” by George BE. War 
ing, Jr., 1878, pp. 149, 150 
t Atlantic Monthly. July, 1879, p, 61. 


below the pipe; then a spirit level was piaced on the 
straight-edge, and if not found to be level, the pipe was 
raised or lowered uatil it became so. 

In some cases, as at street crossings, where the sewer came | 
so near the surface as to endanger the crushing in of the | 
vitrified pipe sewer at times when the ground is very soft, a 
few lengths of iron pipe were used. 

Iron pipe will also be used for the low-water outlet, and 
for the east side main at the bayou crossing, where the pipe | 
is carried over on a bridge. 

There are two outlets, one for high and the other for low 
water, and the sewerage can be turned into either at 
pleasure, by means of a swinging section, working ina brick | 
chamber. | 

In a system of sewers like the one here described success 
depends upon keeping the pipes clear and free from deposits 
of every kind. to do this required the greatest care during 
construction, consequently a departure from the ordinary 
methods was adopted, and the pipes was laid from their be- 
ginning toward their outlet, the joints being cemented as the 
work progressed ; there was thus no chance for mud and 
water to enter; besides this, to avoid all occasion for de- 
posits, great pains were taken in laying the sewers to secure 
concentricity and smoothness of joints. For this object an 
adjuster was made, which by means of three India-rubber | 
bearings lapping the joint on the inside of the pipe, and | 
pressing outward by turning a screw, held the two pipes! 
firmly in position until they were secured by pressing a gas- | 
ket of oakum in around the collar, the gasket serving the | 
double purpose of holding the pipes in position and prevent- | 
ing the intrusion of cement, that might otherwise work | 
through and form little ragged particles, offering obstruction | 
to the flow, and giving lodgment to small, solid matters, in 
time causing serious deposits. | 

The flush-tanks which make the separate system eat 


ticable are placed at the head of each branch sewer of about 
six hundred feet in length. 

They are built beneath the surface of the ground, of 
brick masonry ; the walls, four inches in thickness, in the | 
form of « vertical cylinder drawn in at the top, and termi- 
nating wiih a cast-iron cover, similar to a man-hole cover, the 
whole resting on a concrete bottom. The siphon which 
discharges the tank consists of a cast-iron discharge pipe, 
fitted within a large pipe of the same materfl, and rising 
within the center of the tank. In operation, the tank is 
slowly filled by a small stream of water from the supply 
pipe, so graduated as to fill the tank about once in twenty- 
four hours, or as often as may be found necessary to flush 
the sewers. As soon as the tank is filled, and the water be- 
gins to drip over the outlet, the siphon is brought into 
operation, and the whole contents of the tank instantly dis- 
charged, and the water goes rushing down through the sewer, 
sweeping away such small deposits as may have accumulated 
since the last flushing. 

Many difficulties were encountered during the progress of 
the work, and delays were twice occasioned by the failure of 
the parties who furnished the pipes to deliver them promptly 
according to their agreement. 

Subsoil water was troublesome at al! times, and was al- | 
ways found on level ground, a few feet below the surface; 
at the beginning of sewers it did not amouut to much, but | 
as the laying progressed the water flowed on down through 
the tile that was laid in the trench with the sewers, soaking | 
the bottom of the trench and making it soft and muddy. 

In such cases the subsoil drain was laid in advance of the 
sewers by digging a narrow trench below the grade of the 
sewer. Into this trench the tile were laid and covered with 
boards to prevent their being disturbed while laying the 
pipes. 

At the lower end of the sewers a great deai of water was 
frequently encountered and very soft bottom. Where the 
bottom was only moderately soft it was sometimes excavated 
a few inches below grade, and filled up with grave’. Where 
this process failed to give a firm bottom, recourse was had 
to piling. Saddle piles were kept constantly on hand and 
frequently used. They were made of boards of various 
length, with a semicircular piece cut out at the top of the 
proper size to fit the exterior of the pipe ; these were driven 
firmly to the proper grade, the pipes laid aud cemented and 
the trench backfilled. After the sewer was finished and the | 
subsoil drain laid underneath the main sewer and extended 
to its outlet in the bayou, these wet places became speedily 
drained. The writer noticed especially one of the worst of 
these places where the pipe-layers were constantly half way 
up to their knees in mud and water, where the pipes were 
built up for a considerable distance on piles. A few weeks 
afterward a portion of this was unearthed for examination, 
as it was confidently predicted while being laid that this | 
part would settle, and the joints become cracked. An in- | 
vestigation, however, showed it to be in good condition, ard 
what was still more surprising was to tind the trench quite | 
dry and the filling firm and hard. netwithstanding there had | 
been rains shortly before the examination. The outlet of | 
the tile drain showed a small stream running continu- 
ously. 

The sewers were laid ov an average about six and one-half 
feet below the surface; as but few buildings had cellars, this 
depth was amply sufficient 

The tile subsoil drain wax laid beside the sewer in the same 
trench, the joints were covered with paper to prevent the 
loose filling from stopping the joint; they were from one and 
one-quarter to three inches diameter, and were provided with 
an outlet in the bayou 

The work was carried ov until August, but comparatively 
little was done after the middle of June. When the writer 
left (June 10) about twenty miles of sewers had been laid, | 
and so much as had been completed was in successful opera- | 
tion, and the practicability of the system fully demon- | 
strated. 

The advantage of this system over the ordinary system of 
large sewers is two-fold. It is cleaner and cheaper; cleaner 
because the pipes are kept constantly flushed and thoroughly 
ventilated ; cheaper, because there is a vast difference be- 
tween the cost of a large brick sewer with its man-holes and 
receiving basins, und a small pipe sewer with its simple fresh 
air inlets. The difference is very apparent when it is con- 
sidered that the total cost of twenty miles of sewers in Mem- 

his, for labor, materials, engineering, superintending, and 
incidentals, including the two main sewers, was about one 
hundred and thirty-seven thousand dollars ($137,000). 

With the results already achieved by this small pipe sys- 
tem of sewerage, it seems safe to predict that a new era has 
been inaugurated, and that the coming years will witness 
great modifications in the prevailing methods of sew- 
erage. \ 


OPTICAL TELEGRAPHY. 


Srnce the invention of the electric tele b 
instrcments for transmitting messages have been 
as fur as permanent and ordinary uses are concerned: byt it 
must not be imagined that they have been entirely abandoned 
for all purposes. These optical apparatus, notWithstandin 
the progress that may be made in electrical ones will 
always possess certain advantages, and some of these we 
shall point out in the following notes. In a recent work by 
Mr. Ternant, entitled Les Télégraphes, we find some interes} 
ing facts in regard to optical telegraphs, and we shall make 
use of them in this place to speak of a subject concerning 
which there is comparatively little known. 

The simplest forms of optical telegraphs require, pro 
speaking, no apparatus. Mr. Ternant has himselt 


Fre. 1.—LESEURRE’S HELIOTELEGRAPH. 


during the last Franco-German war that two persous may 
understand each other at some hundreds of feet apart by 
meens of nothing else than certain motions of the hat—the 
raising of the latter, for a certain number of moments 
previously agreed upon, answering to the dots and dashes 
of the Morse alphabet. Such a combination as this is 
certainly the best of all when the distance is not great; but 
when that increases there arises a necessity for transmitting 
arrangements which may be varied in hundreds of ways, 
and some of these we will now describe. 


Leseurre’s Heliotelegraph.—The apparatus designated thus, 
and which has been variously modified since the death of 
the inventor, is based on that well-known property which 
mirrors possess of reflecting light with extreme intensity. 
It is a property known to all children, who often use it to 
torment their play-fellows. If the distance is not great the 
brightness of the light is such that a person standing in the 
direction of it, is annoyed by it, even if he is standing side- 
ways. = 

In Germany, the illustrious physicist and mathematician, 
Gauss, succeeded in making signals visible at a distance of 
two and a half miles with a mirror 1°75x2°5 inches that he 
held in his hand. 


Fre. 2.—COL, MANGIN’S OPTICAL TELEGRAPH. 


In England the flashes of light from a mirror 24 inches 
square have been perceived at a distance of 99 miles. bs 

As a result of some researches made by Mr. Le 
Algeria, it appears that a circular mirror of 3°25 ine ; 
diameter reflects a light that the eye can scarcely endure & 
a distance of 50 miles. Leseurre’s apparatus (Fig. Dae 
heliostat with two mirrors. The reflected rays must a 
in a constant direction, while. the relative position 0 a 
sun is changing—a very difficult problem when it is desi 
to use a single mirror in order to avoid a double vr] by 
reflection. When, however, on the contrary, the use of t 
mirrors is permitted, the problem becomes very easy 
solution. It is necessary to have an axis which Is tbe 
with the axis of the world, and upon which is_ mounted & a 
first mirror turned toward the sun and inclined io ee 
way as to send the rays in the direction of the axis 
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instrument; and this axis must revolve with a regular 
in such a way as to follow the sun. But ina 


ption. 
travelig apparatus the position of the mirror may 
be regulat by the hand at intervals «f five minutes 


A second mirror receives the rays sent by the first and 
throws them in the direction of the corresponding station. 
as shown in Fig. 1. 

To wake the signals, a slight angular motion is given to 
the second mirror, so as to change the direction of the ray 
which it is reflecting There are thus obtained flashes 
of different durations which answer to the signals of the 
Morse alphabet. : 

Fig. 1 gives a correct view of the instrument as mounted 
on a tripod and forming within itself 2 complete apparatus 
suited for the use of a signal corps. The apparatus was 
devised by Leseurre in view of the military movements to 
be made in the south of Algeria, a country where the sun is 
rarely obscured and where, consequently, such an instrument 
may be especially useful. 

Day and Night Optical Telegraph —The question as to 
the coustruction of an optical telegraph to be used at night 
as well as by day has been worked at ever since the Franco- 
German war and since 1871, and an apparatus devised by 
Col. Mangin has at length been adopted. = This in-trument 
(Fig. 2) consists of a large box, A A, divided in the middle 
hy a partition, B, through which there is an aperture, C. 
A lamp, behind which there is a reflector, has its rays 
concentrated at the point, C, by means of alens. A shutter, 
D, worked by a lever, M, permits the stoppage of the light 


and the production of long and short flashes, which 
correspond with the dots and dashes of the Morse alphabet. 


4 second lens, mounted on the outside of the box, brings 
the rays parallel. A telescope, L 
that is, it sweeps the horizon to find the corresponding 
station. 

When the instrument is operated in the day-time, while 
the sun is shining brightly, no lamp is needed—the sun's rays 
being led into the the axis of the apparatus by means of two 
mirrors and a lens, H. 


L, serves as a finder, | 


CONCEPTION OF ELECTRICITY.* 
By Professor HELMHOLTZ. 


The majority of Faraday’s own researches were con- 
nected. directly or indirectly, with questions regarding the 
nature of electricity, and bis most important and most te- 
;nowned discoveries lay in this field. The facts which he 
| has found are universally known. Nevertheless, the funda- 
mental conceptions by which Faraday has been led to these 
much-admired discoveries have not been received with much 
consideration. His principal aim was to express in his new 
conceptions only facts, with the least gobatele use of hypo- 
|thetical substances and forces. Now that the mathe- 

matical interpretations of Faraday’s conceptions regarding 
| the nature of electric and magnetic force have been given by 
| Clerk Maxwell, we see how great a degree of exactness and 
| precision was really hidden behind his words, which tu his 
/contemporaries appeared so vague or obscure; and it is 
| astonishing in the highest to see what a large number of 
| general theories, the methodical deduction of which requires 
| the highest powers of mathematical analysis, he has found 
| by a kind of intuition, with the security of instinct, without 
the help of a single mathematical formula. 

The electrical researches of Faraday, although embracing 
a great number of apparently minute and disconnected 
questions, all of whch he has treated with the same careful 
attention and couscientiousness, are really always aiming at 
two fundamental problems of natural philosophy, the one 


ON THE MODERN DEVELOPMENT OF FARADAY'S 


more regarding the nature of physical forces, or of forces | 


working at a distance; the other, in the same way, regard. 


|ing chemical forces, or those which act from molecule to! 


| molecule, and the relation between these and the first. 

The great fundamental problem which Faraday called 
up anew for discussion was the existence of forces working 
directly at a distance without any intervening medium. 
During the last and the beginning of the present century 
the model after the likeness of which nearly all physical 
theories have been formed was the force of gravitation act- 
ing between the sun, the planets, and their satellites. It is 


Fic. 3.—METHOD OF USING MANGIN’S OPTICAL TELEGRAPH. 


Fixed Apparatus: Adcantayes.—The two apparatus just 
described are portable telegraphs. For fortresses, larger and 
more cowertel ones are constructed. These instruments are 
stationary, and they must possess a long range, since it is 
necessary to communicate not only between detached 
fortifications and the city, but also from one city to 
unother. The whole line of the French frontier is provided 
thus with optical telegraphs, which put each stronghold iu 
communication with the others. The advantages of this 
system are the following: (1.) Economy; since the whole 
expense is reduced to a purchase of apparatus. (2.) The 
impossibility of the enemy’s cutting off communication, 
since the latter is effected by luminous rays visible only in 
their direction. (3.) The impossibility of the enemy's 
learning the nature of the dispatch, being transmitted, as 
they may do, as well known, when the telephone is 
employed. 

Optical telegraphs may be given an enormous range, and 
of this fact we will cite a single example: It has been 
ascertained that it is possible to communicate by luminous 
rays between France and Corsica, and two elevated points 
have been chosen, one on the continent and the other on the 
island, where, in case of necessity, may be mounted the 
apparatus that shall replace the telegraphic cables broken 
by an enemy. 


_ Pasteur states that at a farm near Senlis cattle which had 
died of carbuncular fever twelve years ago were buried at 
* certain spot within a walled garden. Some specimens of the 
Soil were after that lapse of time lixiviated and concentrated, 
and some guivea pigs inoculated with the matter thus ob- 
tained died soon afterward, developing all of the well 
marked symptoms of carbuncle. Seven sheep were allowed 
to pass a few hours a day at the place where the diseased 
animals were interred, and the result of this experiment was 
that two of the sheep died of fever in about six weeks. The 
vitality of the germs of this disease is remarkable. 


known how, with much caution and even reluctance, Sir 
Isaac Newton himself proposed his grand hypothesis, which 
was destined to become the first great and imposing ex- 
ample, illustrating the power of true scientific method 

But then came Oerstedt’s discovery of the motions of 
magrets under the influence of electric currents. The 
force acting in these phenomena had a new and very sin- 
gular character. It seemed as if it would drive « single 
isolated pole of a magnet in a circle around the wire con- 
ducting the current, on and on without end, never coming 
to rest. Faraday saw that a motion of this kind could not 
be produced by any force of attraction or repulsion, work 
ing from point to point. If the current is able to increase 


current, So he made the experiment, and discovered in- 
duced currents; he traced them out through all the various 
conditions under which they ought to appear. He con- 
cluded that somewhere ina part of the space traversed by 
magnetic force there exists a peculiar state of tension, and 
that every change of this tension produces electromotive 
force. This unknown bypothetical state be called pro- 
visionally the electrotonic state, and he was occupied for 
years and years in finding out what was this electrotonic 
state. He discovered at first, in 1838, the dielectrie polari- 
zation of electric insulators, subject to electric forces. Such 
bodies show, under the influence of electric forces, phe- 
nomena perfectly analogous to those exhibited by soft iron 
under the influence of the magnetic force. Eleven years 
later, in 1849, he was able to demonstrate that all ponder- 
able matter is magnetized under the influence of sufficiently 


the phenomena of diamagnetism, which indicated that even 
space, devoid of all ponderable matter, is magnetizable; 
and now, with quite a wonderful sagacity and intellectual 


bd The Faraday Lecture. delivered before the Fellows of the Chemical 


Society in the Theater of the Royai Institution, on Tuesday, A’ 1881, 
by Professor Helmholtz. Abstract revised by the anthor 


precision, Faraday performed in his brain the work of a 
t mathematician without using a single mathematical 
ormula. He saw with his mind's eye that by these systems 
of tensions aud pressures produced by the dielectric and 
magnetic polarization of space which surrounds electrified 
bodies, agnets, or wires conducting electric currents, all 
the phenomen: of electro-static, magnetic, electro magnetic, 
attraction, repulsion, avd induction could be explained, 
without recurring at all to forces acting «irectiy at a 
distance. This was the part of bis path where so few could 
follow him ; perhaps a Clerk Maxwell, a second man of the 
same power and independence of intellect, was necessary to 
reconstruct in the normal methods of science the great 
building, the plan of which Faraday had conceived in his 
mind and attempted to make visible to his contemporaries. 

Nevertheless the adherents of direct action at a distance 
have not yet ceased to search for solutions of the electro- 
magnetic problem ‘The present development of science, 
however, shows, as I think, a state of things very favorable 
to the hope that Faraday’s fundamental conceptions may in 
the immediate future receive general assent. Hix theory, 
indeed, is the only existing one which is at the same time 
in perfect harmony with the facts observed, and which at 
least docs not lead into any contradiction against the general 
axioms of dynatics. 

It is noi at all necessary to accept any definite opinion 
about the ultimate nature of the agent which we cali clee 
tricity. 

Faraday himself avoided as much as he could giving any 
affirmative assertion regarding this problem, although he 
did not conceal his disinelination to believe in the existence 
of two opposite electric fluids. 

For our own discussion of the electrochemical pheno- 


mena, to which we shall turn now, I beg permission to use 


the language of the old dualistic theory, because we sball 
have to sperk principally on relations of quantity. 

I now turn to the second fundamental problem aimed at by 
Faraday, the connection between electric and chemical force. 
Already, before Faraday went to work, an elaborate electro 
chemical theory had been established by the renowned 


| Swedish chemist, Berzclius, which formed the connecting 


the velocity of the magvet, the magnet must react on the | 


intense magnetic force, and at the same time he discovered | 


.G. Wiedemann, of 


link of the great work of his life, the systematization of 
the chemical knowledge of his time. His starting point 
was the series into which Volta had arranged the metals 
according to the electric tension which they exhibit after 
contact with each other. A fundamental point which 
Faraday’s experiment contradicted was the supposition that 
the quantity of electricity collected in each atom was de- 

ndent on their mutual electro-chemical differences, which 

e considered as the cause of their apparently greater 
chemical affinity. But although the fundamental concep- 
tions of Berzelius’s theory have been forsaken, chemists have 
not ceased to speak of positive and negative constituents of 
acompound body. Nobody cau overlook that such a con- 
trast of qualities, as was expressed in Berzelius’s theory, 
really exists, well developed at the extremities, less evident 
in the middle terms of the series, playing an important part 
in all chemical actions, although often subordinated to other 
influences. 

When Faraday began to study the phenomena of decom- 
position by the galvanic current, which of course were con 
sidered by Berzelius as one of the firmest supports of his 
theory, be put a very simple question; the first question, 
indeed, which every chemist speculating about electrolysis 
ought to have answered. He asked: What is the quantity 
of electrolytic decomposition if the same quantity of elec- 
tricity is sent through several electrolytic cells? By this 
investigation he discovered that most important law, gener- 
ally known under his name, but called by bim the law of 
definite electrolytic action. 

Faraday concluded from his experiments that a definite 
quantity of electricity cannot pass a voltametric cell con- 
taining acidulated water between electrodes of platinum 
without setting free at the negative electrode a correspond- 
ing definite amount of hydrogen, and at the positive elec- 
trode the equivalent quantity of oxygen, one atom of oxy- 
gen for every pair of atoms of hydrogen. If instead 
of hydrogen avy other element capable of substitut. 
ing hydrogen is separated from the electrolyte, this is done 
also in a quantity exactly equivalent to the quantity of hy 
drogen which would have been evolved by the same electric 
current, 

Since that time our experimental methods and our 
knowledge of the laws of electrical phenomena have made 
enormous progress, and a great many obstacles have now 
been removed which entangled every one of Faraday's steps, 
and obliged him to fight with the confused ideas and ill 
applied theoretical conceptions of some of his contempo- 
raries. We need not hesitate to say that the more experi- 
mental methods were refined, the more the exactness and 
generality of Faraday’s law was confirmed. 

In the beginning Berzelius and the adherents of Volta’s 
origival theory of galvanism, based on the effects of metallic 
contact, raised many objections against Faraday’s law. By the 
combination of Nobili’s astatic pairs of magnetic needles 
with Schweigger's multiplicator, a coil of copper wire with 
numerous circumvolutions, galvanometers became so deli- 
cate that the electro chemical equivalent of the smaller cur- 
rents they indicated was imperceptible for all chemical 
methods. With the newest galvanometers you can very 
well observe currents which would want to last a century 
before decomposing one milligramme of water, the smallest 

uantity which is usually weighed on chemical balances. 
fou see that if sucha current lasts only some seconds or 
some minutes, there is not the slightest hope to discover its 

roducts of decomposition by chemical analysis And even 
if it should lust a long time the feeble quantities of hydro 
gen collected at the negative electrode can vanish, because 
they combine with the traces of atmospheric oxygen ab- 
sorbed by the liquid. Under such conditions a feeble cur- 
rent may continue as long as you like without pro- 
ducing any visible trace of electrolysis, even not of gal- 
vanic polarization, the appearance of which can be used as 
electrodes during the decomposition of an electrolyte. 
Polarized electrodes, when connected by a galvanometer, 

ive a current which they did not give before being polar- 
ized. By this current the plates are discharged again and 
returned to their original state of equality. 

This depolarizing current is indeed a most delicate means 
of discovering previous decomposition. I have really ascer- 
tained that under favorable conditions one can observe the 
polarization produced during some seconds by a current 
which decomposes one milligramme of water in a century. 

Products of decomposition cannot appear at the electrodes 
without motions of the constituent molecules of the elec 
trolyte throughout the whole length of the liquid. This 
subject has been studied very carefully and for a greet 
number of liquids, b He Hittorff, of Minster, and f. 
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Prof. F. Kohlrausch, of Witirzburg, has brought to light 
the very important fact that in diluted solutions of salts, 
including hydrates of acids and hydrates of caustic alkalies, 
every atum under the influence of currents of the same 
density moves on with its own peculiar velocity, indepen- 
dently of other atoms moving at the same time in the same 
or in opposite directions he total amount of chemical 
motion in every section of the fluid is represented by the 
sum of the equivalents of the cation gone forwards and of 
the anion gone backwards, in the same way as in the dual- 
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tum has been substituted by a thin stratum of glass, Ex- 
ternally all is symmetrical at both poles; there is nothing 
in contact with the sir but a closed surface of glass, through 
which two wires of platinum penetrate. The whole charges 
the electrometer exactly like a Daniell’s cell of very great 
resistance, and this would not do if the septum of glass 
did not behave like an electrolyte. All these facts show 
that electrolytic conduction is not at all limited to solutions 
of acids or salts, 

Hitherto we have studied the motions of ponderable mat- 
ter as well as of electricity, going on in an electrolyte. Let 


istic theory of electricity, and the total amount of electri 
city flowing through a section of the conductor corresponds | 
to the sum of positive electricity going forwards and nega- | 
tive electricity going backwards. 

This established, Faraday’s law tells us that through each 
section of an electrolytic conductor we have always equiva- 
lent electrical and chemical motion. The same definite 
quantity of either positive or negative electricity moves | 
always with each univalent ion, or with every unit of | 
affinity of a multivalent ion, and accompanies it during all 
its motions through the interior of the electrolytic fluid. 
This we muy call the electric charge of the atom } 

Now the most startling result, perhaps, of Faraday’s law 
is this: If we accept the hypothesis that the elementary 
substances are composed of atoms we cannot avoid conclud- | 
ing that electricity also, positive as well as negative, is 
divided into definite elementary portions, which behave 
like atoms of electricity. As long as it moves about on the 
electrolytic liquid each atom remains united with its elec- | 
tric equivalent or equivalents. At the surface of the elec- | 
trodes decomposition can take place if there is sufficient | 
electromotive power, and then the atoms give off their elec- 
trie charges and become electrically neutral. 


us study now the forces which are able to produce these 
motions. It has always appeared somewhat startling to 


| everybody who knows the mighty power of chemical forces, 
the enormous quantity of heat and of mechanical work 


which they are able to produce, and who compares with it 
the exceedingly small electric attraction which the poles of 
a battery of two Daniell’s cells show. Nevertheless this lit- 
tle apparatus is able to decompose water. 


The quantity of electricity which can be conveyed by a | 


very small quantity of hydrogen, when measured by its 
electrostatic Jences, is exceedingly great. Faraday saw this, 
and has endeavored in various ways to give at least an ap- 
proximate determination. The most powerful batteries of 
Leyden jars, discharged through a voltgmeter, give scarcely 
any visible traces of gases. At present we can give definite 
numbers. The result is that the electricity of 1 milligramme of 
water, separated and communicated to two balls, | kilometer 
distant, would produce an attraction between them equal 
to the weight of 25,000 kilos. 

The total force exerted by the attraction of an electrified 
body upon another charged with opposite electricity is always 
proportional to the quantity of electricity contained in the 


besides that of the electrical charges which could bind all 
the pairs of opposite ions together, and require any amouy, 
of work to be vanquished, an inferior limit to the cle: t:omo. 
tive forces ought to exist, which forces are able to attract 
the atoms to the electrodes and to charge these as condcns. 
ers. No phenomenon indicating such a limit has as yet been 
discovered, and we must conclude therefore that no other 
force resists the motious of the ions through the interior 
of the liquid than the mutual attractions of their electric 
charges. 

On the contrary, as soon as an 10n is to be separated from 
its electrical charge we find that the electrical forces of the 
battery meet with a powerful resistance, the overpower} 
of which requires a good deal of work to be done. Usualy 
the ions, losing their electric charges, are separated at the 
same time from the liquid ; some of them are evolved as gases 
others are deposited as rigid strata on the surface of the 
electrodes, like galvanoplastic — But the union of 
two constituents having powerful nity to form a chemical} 
compound, as you know vary well, produces always a great 
;amount of heat, and heat is equivalent to work. On the 
| contrary, decomposition of the compound substances rm 
quires work, because it restores the energy of the chemical 
forces, which has been spent by the act of combination. 

Metals uniting with oxygen or halogens produce heat jp 
the same way, some of them, like potassium, sodium, zine, 
even more heat than an equivalent quantity of hydrogen: 
less oxidizible metals, like copper, silver, platinum, 
We find therefore that heat is generated when zinc drives 
copper out of its combination with the compound halogen 
of sulphurie acid, as is the case in a Daniell’s cell. 

If a galvanic current passes through any conductor, a 
| metallic wire, or an electro’ytic fluid, it evolves heat. Mr. 


Now arises the question, Are all these relations between | attracting as on the attracted body, and therefore even the | Prescott Joule was the first who proved experimentally that 


electricity and chemical combination limited to that class | 
of bodies which we know as electrolytes? In order to | 


feeble electric tension of two Daniell’s elements, actin 
through an electrolytic cell upon the enormous quantities o 


| if no other work is done by the current the total amount of 
‘heat evolved in a galvanic circuit during a certain time is 
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produce a current of sufficient strength to collect enough 
of the products of decomposition without producing too 
much heat in the electrolyte, the substance which we try to 
decompose ought not to have too much resistance against 
the current. But this resistance may be very great, and 
the motion of the ions may be very slow, so slow indeed 
that we should need to allow it to go on for hundreds of 
years before we should be able to collect even traces of the 
products of decomposition; nevertheless all the essential 
attributes of the process of electrolysis could subsist. If 
you connect an electrified conductor with one of the elec- 
trodes of a cell filled with oil of turpentine, the other with 
the earth, you will find that the electricity of the conductor 
is discharged unmistakably more rapidly through the oil of 
turpentine than if youtake it away and fill the cell only 
with air. 

Also in this case we may observe polarization of the 
electrodes as a symptom of previous electrolysis. Another 
sign of electrolytic conduction is that liquids brought be- 
tween two different metals produce an_ electromotive force: 
This is never done by metals of equal temperature, or other 
conductors which, like metals, let electricity pass without 
being decomposed. 

The same effect is also observed even with a great man 
rigid bodies, although we have very few solid bodies which 
allow us to observe this electrolytic conduction with the 
galvanometer, and even these only at temperatures near 
to their meiting point. It is nearly impossible to shelter 
the quadrants of a delicate electrometer against being 
charged by the insulating bodies by wh'ch they are sup- 

rted 


In all the cases which I have quoted one might suspect 
that traces of humidity absorbed by the substance or adher- 
ing to their surface were the electrolytes. I show you, 
therefore, this little Daniell’s cell, in which the porous sep- 


electricity with which the constituent ions of water are 
charged, is mighty enough to separate these elements and to 
keep them separated. 

We now turn to investigate what motions of the ponder- 
able molecules require the action of these forces. Let us 
begin with the case where the conducting liquid is surrounded 
everywhere by insulating bodies. Then no electricity can 
enter, none can go out through its surface, but positive elec- 
tricity can be driven to one side, negative to the other. by 
the attracting and repelling forces of external electrified 
bodies. This process going on as wellin every metallic con- 
ductor is called “electrostatic induction.” Liquid conduc 
tors behave quite like metals under these conditions. Prof. 
Wullner has proved that even our best insulators, exposed to 
electric forces for a long time, are charged at last quite in 
the same way as metals would be charged in an instant. 
There can be no doubt that even electromotive forces going 
down to less than ,;}, Daniell produce perfect electrical 
equilibrium in the interior of an electrolytic liquid. 

Another somewhat modified instance of the sume effects 
is afforded by a voltametric cell containing two electrodes of 
platinum, which are connected with a Daniell’s cell, the 
electromotive force of which is insufficient to decompose the 
electrolyte. Under this condition the ions carried to the 
electrodes cannot give off their electric charges. The whole 
apparatus behaves, as was first accentuated by Sir W. Thom- 
son. like a condensor of enormous capacity. 

Observing the polarizing and depolarizing currents in a 
cell containing two electrodes of platinum, hermetically 
sealed and freed of all air, we can observe these phenomena 
with the most feeble electromotive forces of y's, Daniell, 
and | found that down to this limit the capacity of the pla- 
tinum surfaces proved to be constant. By taking greater 
surfaces of platinum I suppose it will be possible to reach a 
limit much lower than that. If any chemical force existed 


~ 


exactly equal to that which ought to have been generated by 
the chemical actions which have been performed during that 
time. But this heat is not evolved at the surface of the 
electrodes, where these chemical actions take place, but is 
evolved in all the parts of the circuit, proportionally to the 
| galvanic resistance of every part. rom this it is evident 
that the heat evolved is ap immediate effect, not of the 
chemical action, but of the galvanic current, and that the 
chemical work of the battery has been spent in producing 
only the electric action. ; 

If we apply Faraday’s law, a definite amount of electricity 
| passing througb the circuit corresponds to a definite amoum 
| of chemical decomposition going on in every electrolytic 
| cell of the same circuit. According to the theory of elec- 
| tricity the work done by such a definite quantity of elec 
| tricity which passes, producing a current, is proportionate 

to the electromotive force acting between both ends of the 
conductor. Yousee, therefore, that the electromotive force 
of a galvanic circuit must be, and is indeed, proportionate 
to the heat generated by the sum of all the chemical actions 
going on in all the electrolytic cells during the passage of 
jthe same quantity of electricity. In cells of the galvanic 
battery chemical forces are brought into action able to pro- 
duce work; in cells in which decomposition is occurring 
work must be done against opposing chemical forces; the 
rest of the work done appears as heat evolved by the cur- 
rent, as far as it is not used up to produce motions of mag- 
nets or other equivalents of work. 

Hitherto we have supposed that the ion with its electric 
charge is separated from the fluid. But the ponderable 
atoms can give off their electricity to the electrode, and re- 
main in the liquid, being now electrically neutral. This 
makes almost no difference in the value of the electromotive 
force, For instance, if chlorine is separated at the anode, 


it will remain at first absorbed by the liquid; if the solution 
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— 
becomes saturated, or if we make a vacuum over the liquid, 
the gas will rise in bubbles. The electromotive force remains 
unaliered. The same may be observed with all the other 
gases. You see in this case that the change of electricall 
negative chlorine into neutral chlorine is the process whic 

juires so great an amount of work, even if the ponderable 
matter of the atoms remains where it was. 

The more the surface of the positive electrode is covered 
with negative atoms of the anion, and the negative with the 
positive ones of the cation, the more the attracting force of 
the electrodes exerted upon the ions of the liquid is dimin- 
ished by this second s.ratum of opposite electricity cover- 
ing them. On the contrary, the force with which the 

sitive electricity of an atom of hydrogen is attracted to- 
wards the negatively charged metal increases in proportion 
as more negutive electricity collects before it on the metal, 
and the more negative electricity collects behind it in the 

uid. 

. Such is the mechanism by which electric force is concen- 
trated and increased in its intensity to such a degree that it 
becomes able to overpower the mightiest chemical affinities 
we know of. If this can be done by a polarized surface, 
acting like a condenser, charged by a very moderate electro- 
motive force, can the attractions between the enormous 
electric charges of anions and cations play an unimportant 
and indifferent part in chemical affinity? 

You see, therefore, if we use the langu of the dualistic 
theory and treat positive and negative electricities as two 
substances, the phenomena are the same as if equivalents of 
positive and negative electricity were attracted by different 


ounce, Tew, 
—Creun 


lit I did not feel myself sheltered by the authority of that 
at man whe was guided by a never-erring instinct of 
truth. I thought that the best I could do for his memory 
was to recall to the minds of the men, by the energy and 
intelligence of whom chemistry has undergone its modern 
astonishing development, what important treasures of know- 
| ledge lie still hidden in the works of that wonderful genius. 
|I am not sufficiently acquainted with chemistry to be con- 
| fident that I have given the right a that inter- 
retation which Faraday himself would have given perhaps, 
f he bad known the law of chemical quantivalence, if he 
had had the experimental means of ascertaining how la 
the extent, how unexceptional the accuracy of his Jaw really 
is; and if he had known the precise formulation of the law 
of energy applied to chemical work, and of the laws which 
determine the distribution of electric forces in space as well 
as in ponderable bodies transmitting electric current or form- 
| ing condensers. I sball consider my work of to-day well re 
warded if I have succeeded in kindling anew the interest of 
chemists for the electro-chemical part of their science. 


THE GRANGE, LITTLE TEW, OXON. 


Tuts building was originally a vicarage house designed by 
Mr. G. E. Street, R A., and subsequently enlarged by the 
| late Mr. C. Buckeridge. It has since been purchased by the 
Rev. C. F. Garratt, and another house has become the 
vicarage. This house, now ‘“ The Grange,” has been en- 


between 22,000 and 28,000, after three minutes to 25,000, 
and after four minutes to 27,000, when the iron which = 
viously would not chill became a good chilling iron. It is 
greatly to be regretted that further experiments were not 
this. direction. 


SPONTANEOUS IGNITION OF VEGETABLE SUB- 
STANCES BY NITRIC ACID. 


The Berichte der deutschen chemischen Gesellschaft of Feb- 
ruary 28 and March 28, 1881, contain respectively two inter- 
esting and important articles upon the spontaneous combus- 
tion of vegetable substances by nitric acid, the one by K. 
Krant, of Hanover, and the. other by R. Haas. of Carlsruhe, 
in both of which is pointed out the great danger of confla- 
grations accompanying the transport of nitric acid. 

The spontaneous ignition of vegetable substances by nitric 
acid has long been conjectured by some, but fieely doubted 
by others. e spontaneous ignition of a railway wagon on 
the Bavarian Railway in 1879, however, led the managers 
to place the matter in the hands of the Polytechnic !abora- 
tory of Carls:uhe, and R. Haas, the author of the second 
paper above mentioned, was charged with the investigation 
of the matter. Before giving the results of his researches in 
this direction he, however, alludes to the previous paper by 
K. Krant. 

The results of both Krant’s and Haas’ experiments admit 
of being shown as a lecture experiment. if not in the lecture- 
room itself, at least in an open yard or under a spacious 


larged as shown in our illustration, by the addition of the 
parts tinted black in the plan; Mr. ward G. Bruton, 


stink-chamber. 
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atoms, and perhaps also by the different values of affinity 
belonging to the same atom with different force. Potassium, 
sodium, zine, must have strong attraction to a positive 
charge; oxygen. chlorine, bromine, to a negative charge. 

Faraday very often recurs to this to express his conviction 
that the forces termed chemical affinity and electricity are 
one and the same. I have endeavored to give you a survey 
of the facts in their mutual connection, avoiding, as far as 
possible, introducing other hypotheses, except the atomic 
theory of modern chemistry. I think the facts leave no 
doubt that the very mightiest among the chemical forces are 
of electric origin. The atoms cling to their electric charges 
and the opposite electric charges cling to the atoms. But I 
don’t suppose that other molecular forces are excluded, 
working directly from atom to atom. Several of our lead- 
ing chemists have begun latcly to distinguish two classes of 
compounds, molecular aggregates and typical compounds. 
The latter are united by atomic affinities, the former not. 
Electrolytes belong to the latter class. 

If we conclude from the facts that every unit of affinity 
of every atom is charged always with one equivalent either 
of positive or of negative electricity, they can form com- 
pounds, being electrically neutral, only if every unit charged 
positively unites under the influence of a mighty electric 

‘traction with another unit charged negatively. You see 
that this ought to produce compounds in which every unit 
of affinity of every atom is connected with one and onl 
with one other unit of another atom. This is, as you will 
See immediately, indeed, the modern chemical theory of 
quantivalence, comprising all the saturated compounds. The 

act that even elementary substances, with few exceptions, 
have molecules composed of two atoms, makes it probable 
that even in these cases electric neutralization is produced 
by the combination of two atoms, each charged with its 
electric equivalent, not by neutralization of every single unit 
of affinity. 

_ But | abstain from entering into mere specialties, as, for 
\mstance, the question of unsaturated compounds; perhaps I 
have gone already too far. I would not have dared to do it 


F.R.L.B.A., diocesan surveyor for Oxon, being the archi- 
tect.—Building News. 


CHILLING PROPERTIES OF IRON. 


Mr. A. R. CaLprk published in the Journal of the U. 8. 
Association of Charcoal Iron Workers for January, an ac- 
count of experiments that were made at the Harrisburg Car 
Manufacturers’ shops on the chilling properties of irons. It 
was found during a series of experiments, lusting over fifteen 
months, that those irons chilled the most readily in which 
the iron was only allowed to remain in the ladle until it 
was perfectly quiet, and was then cast while still very hot 
and liquid. Iron which under this condition gave half an 
inch chill, chilled only a quarter of an inch when it was 
allowed to become as cool as possible without solidifying 
before pouring, and the latter had only two-thirds of the 
tensile strength of the ore poured hot. It was found to be 
affected also by the sulpbur in the coal, and it was also in- 
fluenced by the intensity of the blast. By keeping the 
stock the same and increasing the blast, the depth of the 
chill was increased. 


ON THE PRODUCTION OF CHILLING IRONS IN THE BESSEMER 
CONVERTER. 


The property of chilling in iron is dependent to a large 
extent on the absence of silicon. and to the presence of 
carbon, in what has been called the third form, which was 
first noticed by Karston between 1830 and 1840. This 

roperty of chilling is an exceedingly valuable one, but is 
ound in comparatively few irons. Mr. John L. Gill, Jr., 
of Pittsburg, has ascertained that y taking any pig and 
blowing it from four to five minutes in the Besse mer con- 
verter up to the point where the carbon begins to burn, the 


K. Krant fills a square wooden box, 25 centimetres lon 
and 40 centimetres deep, to the height of 15 to 20 cout 
metres, with either straw, hay, tow, cotton-wool, or shav- 
ings. upon which he places a glass flask or beaker contain- 
ing 25 to 100 c.c. of nitric acid of a specific gravity of at 
least 15. He then fills up the remainder of the box with 
one of the materials above mentioned, breaks the glass ves- 
sel containing the nitric acid, and at once closes the box 
| with a well fitting lid. In about one or two minutes vapors 
| become visible, and a few minutes later adense white smoke 
appears, due to the decomposition of the nitric acid, which 
is soon followed by the smoke arising from the combustion 
of the packing material.. Upon opening the box five or, at 
| the latest, ten minutes after the commencement of the ex- 


| periment, the contents are found in a carbonized and lively 
| smouldering condition, and upon the admission of air burst 


into flame, which often consumes the bex itself. 

Haas operates in very nearly the same way as Krant, but 
places the box containing the material to be operated on in- 
side a larger box, and packs it in this with bay and tow so as 
to prevent loss of heat by radiation, which he considers to 
most nearly represent the conditions in a railway wagon. 
By this means he finds that even a weaker nitric acid than 
that used by Krant is sufficient to cause spontaneous com- 
bustion, especially in warm weather and when a large quan- 
tity of nitric acid is called into play, conditions which must 
often occur in railway and other transit. 


ON THE ORIGIN OF GOLD NUGGETS AND THE 
FORMATION OF PLACER DEPOSITS. 


Pror. Eeeston, at the meeting of the Mining Engineers, 
gave a brief summary of an elaborate investigation which 


silicon will have been entirely oxidized, and if the converter | 
is turned down at that point, the pig will chill. Experi-| 
ments were made in the converter with oe a tensile 
strength of 10,000 pounds to the square inch; after one 
| minute blowing, it went up to 18, 


, after two minutes to precipi 


tends to prove that the gold of placer deposits may have 

been ‘concentrated into nuggets by solution in and p Hever 

tion from water. He finds that gold is soluble in waters 

containing smal! percentages of nitrates and other salts re- 

presenting natural drainage waters, and that this gold is 
tated by the organic matter of soils and grave 
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A REFRACTION PHOTOMETER. 


Herr F Fucus suggests a novel kind of photometer which 
is said to be practicable to some extent, as it is decidedly 
ingenious. wo prisms of the same glass, and of the same 
refraction angle, are united at their large faces in such a 
manner as to form a prism lozenge-shaped in plan. Two 
similar surfaces are to be illuminated by the two sources of 
light, the equality or difference of which is to be determined, 
and these surfaces are to be fixed parallel to two faces of the 
compound prism, in such a way that their intersection is in 
the plane of the ae of the two prisms. The eye is 
to be plavred behind the double prism, but at no great dis 
tance, 80 that one of the lighted surfaces can be seen through 
the prism: and the thin sheet of air which separates them, 
while the other surface is visible by reflection at the surface 
of the same sheet of air, 


air, send to the eyes rays which follow a symmetrical path | 
up to that plane, but beyond this point the direct and 
reflected rays cover each other (supposing the sheet of air to | 
be very thin), and thus enter the eye. tr these two points | 
in question are of equal luminosity, the losses by reflection 
and absorption are the same for both rays up to the sheet of | 
air, beyond which the fraction of the first ray transmitted is | 
complementary to the portion reflected, and the intensity of 
the mixed ray is equal to the intensity of one of the two in- 
cident rays. It is now to be observed that the angle of the 
two prisms is equal to the limited angle of the yellow rays | 
for the kind of glass employed. Thus a ray falling nor- | 
mally upon the entering face is entirely reflected; therefore, 
all the rays to the left of the normal ray are wholly reflected. 
while rays to the right of the same ray are partially trans- | 
mitted. In the case of the surface seen by transmission, 
the left half of the field will be completely obscured, the 
right half will be moderately bright, and between these two | 
portions will be observed a colored band with red as the pre 
domin» ting tint, showing that the violet rays are first reflected. 
For the surface seen by reflection, the half of the field cor- 
responding to the totally reflected rays will be quite light, 
the other half less bright, and between the two a colored 
band with a bluish-green tint. But the two images ure 
superposed in the eyes; hence, as the reflected and transmit- 
led rays are complementary to each other, if the luminous 
intensity of the two bundles of rays are equal, the field will 
appear uniformly lighted, and the colored band will be in- 
visible. If the two intensities are unequal, a part of the 
field corresponding to the reflected rays will be uniformly | 
lighted ; the other will present refraction images. 


| 
PERSISTENCE OF VISION 


AN easily tried and amusing experiment to illustrate the 
phenomenon of the persistence of impressions on the retina, 
is as follows. Place the figure in a strong light, and gaze 
with both eyes fixedly and steadily at the lozengein the center 


of the figure. Then remove the paper, and look quickly at 
the ceiling overhead. In a few moments what is here seen 
as a white figure will be seen on the ceiling as a black 
one, and it will make its appearance several times in suc- 
cession. 


PRIZES OF THE PARIS ACADEMY OF SCIENCES. 


Ar the public séance of the Academy on March 14, the 
annual distribution of prizes took place. While many of 
these prizes ure offered for particular subjects, others are 
devoted tu rewarding the most important advances made 
during the year in special departments of science. 

The Grand Prize of the Mathematical Sciences was awarded 
to M. Halphen for work on the theory of linear differential 
equations. 

In astronomy Mr. Stone receives the Lalande prize for his 
stellar researches, following those of Abbé de Lacaille, at 
the Cape of Good Hope; and the Valz prize goes to M. 
Tempel for Lis observations on comets. M. Vinot's labors 
in starting and editing Ze Ciel are recognized by the award of 
the Tremont prize 

The Montyon prize of the mechanical arts is given to M. 
Cornut for his study of the faults of iron plates; the 
Poncelet prize to M. Leauté for various works; while a 
recompense of 1,500 francs on the Bordin foundation is 
given to M. Lan for improved modes of combustion, dimin- 
ishing the trouble and harm from smoke, etc. (in steel heat- 
ing). The oxtraordinary prize of 6,000 francs (for improving 
the efficacy of naval forces), and the Plumey prize, are not 
awarded, 

In physics we find a recompense of 3,000 francs given to 
M. Ader, on the Vaillant foundation, for improvements in 
phonetic telegraphy, The grand prize for researches ou 
elasticity of crystalline bodies is not awarded. 

The Jecker prize goes to M. Demargay for important work 
in organic chemistry; the Gegner prize to M. Jacquelain for 
skill in preparing a large number of substances in a pure 
state, etc. 

Two prizes on the Bordin foundation are awarded in 
geology, one to M. Gosselet for a geological sketch of the 
North of France, the other to MM. Falsan and Chantre for 
their geological monography of ancient glaciers and erratic 
deposits in the middle of the Rhone Valley. Recompenses 
on the Gay foundation are awarded to MM. Delage and 
Chevremont for observations on movements of the coast-line 
in France. 

In medicine and surgery three Montyon prizes 


are 
awarded; one to Dr. Charcot for Lis work on localization of ! 


As the sheet of air constitutes a | 
lane symmetrical to the whole system, two points of the | 
ighted surfaces, proportionately symmetrical to the sheet of | 


the | 


bellows camera, 


| disorders of the brain; another to Dr. Sappery for researches 
| on the lymphatic apparatus of fishes: the third to Dr. Jullien 
| for important medical researches. On the Bréant founda- 
|tion M. Colin is awarded 5,000 franes for physiological 
jresearches. Dr. Segond receives the Godard prize for an 
important work in surgery; Dr. Quinand the Barbier prize 
for researches on the quantity of oxygen in human blood in 
health and in disease. The Dusgate prize (having regard 
to prevention of premature burial) is not givev, but MM. 
Onimus, Peyrand, and Le Bon are recompensed for their 
researches, The Boudet prize is awarded to Prof. Lister 

In experimental phryuleleny the Montyon prize is given to 
M. Bonnier for researches on the nectaries and colors of 

ylants. 

The Fons-Melicocq prize for botanical research in the north 
of France is gained by M. de Vieq; and M. de la Chapelle 
receives 1,000 francs on the Desmaziéres foundation for 
studies on French cryptogams. 

In anatomy and zodlogy the grand prize with reference 
to distribution of marine animals on the French coast is 
witbheld. 


PHOTO-MICROGRAPHY. 
By Grorer E. Davis, F.R.M.S.* 


THe camera employed is shown in the illustration, and is 
of the structure and form I specially recommend, You will 
no doubt hear some quite as strongly advising the use of 
there 
the use of such a one when extended to four or five feet. 
This camera, you will observe, is made to detach from 
the base-board, but for portability only. The base-board 
should project for some distance in front of the camera, in 
order to carry the microscope and illuminating apparatus. 
The whole should be placed upon a firm table, quite free 
from vibration, in order to insure perfect sharpness of the 
image upon the sensitive plate. My original apparatus was 
of French make and of large size ; but it was soon discovered 
that a large camera was of very little use with the foreign 
lenses supplied with the apparatus. After this I made one 
of deal, or rather a portion of one to lengthen an ordinary 
7% inches by 44g inches camera, with which I was 
enabled to take several very good pictures. 
I have settled down to the one as shown in the illus- 
tration, which was made for me by Mr. Furnivel, of 
5 Kay street, Ardwick Green, Manchester, who treats micro- 
scopic cabinet making as a specialty. 

And now, perhaps, you can see the usefulness of a practi- 
cal treatise on the subject; had 1 been able to see such a 
camera as this one at the outset, I should be some pounds 
richer, and instead of plodding along for a whole year, con- 
stantly making alterations, I might have spent the time much 
more profitably. 

Perhaps you will be inclined to say that up to this point I 
have advanced nothing new, many having written on this 
subject; but what I wish to say most distinctly is, that it was 
the very existence of this literature which caused me to 
spend my money with such an unprofitable result. 

The dark slide of the camera shown is made to take ay 
large square plate, with carriers for any less size. The most 


are serious objections to | 


Finally, | 


and error; some objectives require no correction Whatever 
while others which necessitate considerable movement from 
the object, can be made to yield just as perfect results, 

The best way to arrive at the necessary correction ist, 
take a picture at the best cisua/ focus, develop, tix. and dy 
it in the usual manner, and then withdraw the objectiye 
from the stage by means of the fine adjustment until the 
image appears on the ground glass about as indistinct as i, 
does in the negative. Ordinary ground glass is tov coarge 
to focus upon; two surfaces should be rubbed together with 
a little of the finest emery and water, or a focusing gas. 
may be prepared by coating an ordinary glass plate with 
spirit varnish, and allowing to dry without heat, or a coat 
ing of unboiled rice starch may be applied and allowed to 
dry on a leveling stand. The correct focus may be obtained 
by the 7 alone; nevertheless, it is always advisable to use 
a magnifier—an engraver's lens, or an ordinary eye-piece 
with the eye-lens removed. 5 P 

It has been stated by several writers on this subject that 
monochromatic light brings both chemical and visual fogj 
into the same plane, and therefore no correction is required 
I cannot understand how any writer can have fallen into 
this error, for error it is, and which a single experiment 
would have set right. Of course the chromatic aberration 
is disposed of, but we have introduced a new element into 
our calculations; a lens which is spherically corrected for 
white light is not so monochromatic, and therefore the pie. 
ture is blurred with spherical aberration. 

There now remains but to describe the method of illuming. 
tion; well there is the lamp, either an ordinary thirty-hole 
argand gas burner, the rays being manipulated with the 
buil'’s-eye condenser, or the ordinary paraffin microscope 
— of no special pattern. 

The substage achromatic condenser is only used for powers 
of greater amplification than the half-inch, or where the 
camera is drawn out to a great extent. I have used several 
sources of illumination—sunlight, the electric light, the 
oxyhydrogen limelight, the magnesium light, as well asg 


paraffin lamp and gas; but for general work the two last are * 


preferable, seeing that they give nearly all the light required 
for medium and low powers, and if a very intense illumina 
tion is requisite, it can easily be obtained from gas or oil in such 
an apparatus as the Sciopticon. Dr. Carl Seiler, in a com. 
munication to the American Journal of Microscopy, p. 150, 
1879, upon this subject, seems to think that wet plates are 
preferable to dry, and adduces arguments in support of bis 
Views. I cannot agree with him, however; dry plates are so 


| convenient, and with good manipulation are capable of pro 


ducing excellent pictures. There are many kinds of dry 
plates in the market which are now largely prepared from 
a gelatine emulsion. Of those I have tried, the preference 
is given to Swan’s, and to those made by Wratten and Wain 
wright. They are made upin packets of one dozen each, 
for which is charged three shillings if of quarter-plate size, 
or measuring 44 by 3% inches. 

Do not over-expose these gelatine plates, for if you do 
you will get nothing but thin and misty images. From 


| some cause those exposed to gas or lamp-light do not com 


mence to develop so quickly as those exposed to sunlight, 
but if time is given and they are not over-exposed, perfect 


MICRO-PHOTOGRAPHIC APPARATUS. 


handy dimensions, especially for the beginner, is the quar- 
ter-plate, as it is termed, and measures 44 by 314 inches; 
it is only for special purposes that it need be larger. Of 
course the length of the base-board and of the camera body 
must depend upon the degree of amplification required, and 
the diameters to which an object is enlarged in my own 
camera when the sensitive plate is at a distance of 36 inches 
from the object may serve as a guide in this direction. 

This is when using the microscope without the eye-piece, 
as isthe general practice; but it is sometimes necessary to 
use this,and therefore the list of diameters so vielded is 

iven aud compared with the ordinary amplification at ten 
inches when used as a microscope merely. 


DeEsIGNATION DIAMETERS. 

Without With the A 

Eye-piece. Eye-piece. At 10 in. 
4inch..... 36 18 
240 


The microscope employed may be of any ordinary kind, 
monocular preferably, and if provided with « means of 
shortening the tube or body, so much the better. The tube 
should be lined with velvet, to prevent central flare, and the 
instrument provided with a coarse and fine adjustment, the 
latter answering the helm when turned either backward or 
forward; but more particularly must it be sensitive to very 
slight moyements of the milled head when withdrawing the 
objective from the object. 

r. Woodward writes: ‘‘The objective selected should 
always be specially corrected for photography.” I cannot 
agree with Dr. Woodward on this point; no doubt it is very 
convenient to have one so corrected, but itis by no means 
imperative. Tothose as yet uninitiated in the mysteries of 
the photographic art, it may be necessary to say that the 
e/asual and aetinic foci often (though not necessarily) lie in 
different planes, and therefore an objective which gives per- 
fect definition t the eye will often produce a blurred and 
indistinct image upon a sensitive plate. This may be reme- 
died by withdrawing the objective, by turning the milled | 
head of the fine adjustment; it cannot be told before-hand | 
what allowance is necessary; the only method is by trial 


~ * Abstract of a paper read before the Birmingham Microscopical So- 
ciety, January 18, 1881, and also before the Manch Mi pical So- 
clety, March 3, 1881.— Photo. News. | 


pictures may easily be obtained. The time of exposure in 
the camera depends upon the quality of the light, but more. 
perhaps, upon the nature of the object than anything else; 
for instance, the section of a kidney of a rat required twenty 
minutes’ exposure, with the argand gas and bull’s-eye con- 
denser, while a crystal of glass under the same conditions of 
light and amplification required only three minutes. 

There are two applications of this art I wish to mention, 
which may be of great utility—I refer to the preparation of 
wood blocks for.the purpose of illustrating microscopical 
work, and also for the production of lantern transparencies. 
The greatest expense in producing good illustrations is that 
of the artist, but if the picture is put upon the wood, the 
remainder of the work is cheaply and expeditiously per- 
formed. One way of doing this is to transfer an autotype 
carbon picture to the prepared wood block; but to produce 
good pictures upon wood, it is better toemploy the wet 
collodion process. 

A slightly over-developed positive is produced upon glass 
in the ordinary way, being developed with an iron developer, 
and the film transferred to the wood block in the following 
manner: The block is first tobe coated witha gelatine solu- 
tion made by soaking one ounce of Nelson’s gelatine in 19 
ounces of water for twelve hours, dissolving with heat, and 
stirring ina solution of 20 grains of chrome alum in one 
ounce of water. When thoroughly incorporated add 
sufficient lamp-black to form an even black coating upon the 


Ww 

If the block be first coated, it will be dry and ready 
receive the film by the time the operator has proceeded thus 
far. The positive having been taken, developed, and fixed, 
@ piece of gum-paper is ‘* squeegeed” to the wet film, which 
must then be stripped off the glass; the paper and film may 
now be trimmed with the scissors, and brought into contact 
with the prepared block under water, gently squeegeed to 
remove air and water, and set aside for a while so that the 
two films may become amalgamated. After a short time 
the block is soaked in tepid water to remove the gummed 
paper, and it is then ready for the engraver. 


Dr. Ricoux, to whom the French Academy of Science> 
has lately awarded the Montyon prize for statistics, has mai" 
tained that while in Algeria, Spaniards, Italians, Maltese, and 
French from the southern provinces can be acclimatized 
there, people from the North of Europe, such as the 
Germans, cannot. This result, if well established, may have 
a very important bearing upon the colonization of Africa 
the near future. As in Europe, the number of boys born in 
Africa is greater than the number of girls. 
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NEGATIVE PAPER PROCESS. 

] HAVE often seen i. .quiries in the photographic journals ask- 

ing why paper negatives are not used at the present time. It 


was only a sbort time since I read an article from the pen of | 
Mr. Andrew Pringle, in which he showed how much it| 


obtained with ease, and when well washed it is fixed in aj rinsed the plate was immersed in a vertical tank of hot 


weak solution of byposulphite of soda, namely: 


This will soon clear away the bromide of silver. I like to 


water supplied from a steam engine boiler on the premises. 
The advantages of this treatment, he said, are twofold: first 


| the negative dries evenly and rapidly immediately upon its 


removal from the water tank—a point of great importance 


| when work is being ‘‘ rushed;” and, secondly, a peculiar 


would lessen the cost of carriage for continental trips if the | leave the negative in this bath about two minutes or more. hardening of the collodion film is caused by this treatment, 


weight of the giass could be done away with, which | 
amounts to a very considerable item in the way of expenses. | 
it may also be remembered that a few years since some large | 
“negatives were exhibited by Mr. E. Dunmore at one of | 
the meetings of the Photographic Society of Great Britain, | 
and a few years after Mr. V. Blanchard came forward with | 
4 negative paper process for enlargements. His system was | 
to make an enlarged transparency in the camera, and then | 
print the negative out deeply on thin albumenized peper: 
and it was very remarkable that at the same time I was 
working in the same direction, and produced some very good 
results. I do not suppose there is any one at the present | 
time working the calotype process. Ihave a book now in| 
my possession written by the late Mr, Thomas Sutton, in | 
1855, and it is well worth reading. 
When I commenced my experiments the difficulty was | 
how to coat the paper evenly with the collodion emulsion, 
and after some thought and careful working I accomplished 
it. I found I had but very little difficulty in coating small | 
pieces of paper up to the whole-plate size, by tacking them | 
on to a board by the two top corners, placing the thumb on | 
the third corner, and pouring off at the fourth. First, | 
Itried with plain, ordinary Saxe paper, but found that 
would not do; so I next tried floating the paper on gelatine 
and drying previous to coating with the emulsion, and | 
found this a step in advance. I do not think gelatinized | 
paper is to be obtained in the market, but those who would 
like to make their own can easily do so, The following for- 
mula is the one I found most suitable: 


I float the smooth side of the paper on the above for two | 
minutes and hang up to dry. It answered admirably. 1| 
must pot omit to mention that for negative work thin Rive | 
or Saxe paper must be used, to save time in printing and to | 
avoid granularity. 

After a short period I adopted another plan: I transferred | 
the collodion film to the paper in the same way as collodion | 
transfers are done. [ proceeded in this way: I first coated | 
the glass with a bromo-chloride emulsion. When set I 
placed in a tray of clean water to soak out the ether and | 
alcohol; about a quarter of an hour I found sufficient. 
While this was soaking I floated a piece of the paper the 
same size as the coated wlate on water for a few minutes | 
(gelatinized side dowiward) ; then brought the paper and | 
emulsion film icgether and passed over a squeegee in the 
usual way. I have successfully stripped off the film in this | 
manner about half an hour after the paper had been put on. 
Ihave also stripped it when thorougbly dry, and it leaves 
the glass very easily if it be again immersed in water. 

After it has been removed from the glass I have found it | 
best to pin it up by the corners flat to a board. If this be | 
done it dries perfectly flat, and will not give the least trouble | 
in handling. The reason I use gelatine paper is to keep the | 
image well on the surface of the paper; forif the image be | 
allowed to develop in the paper the resulting print from the | 
negative is not nearly so good. 


I then well wash in running water for several hours, tak- 
ing care not to break the paper by doubling it up. When 
well washed blot off between blotting-paper, and pin up by 
the four corners to dry spontaneously, so as to dry evenly 
and keep fiat. 

If the film be intended to remain on the paper it can be 
ye through a weak alum bath before the final washing. 

will give instructions for transferring the film to glass 
further on in another part. When the negative is dry it is 
wonderful the amount of detail that is to be seen, for the 


| reason that the image is in the collodion film on the surface 


of the paper and not ¢” it; if the image were in the paper it 
would look dull and coarse and print so. . 

Having gone thus far the negative is now ready for print- 
ing, which can be done in the usual way, printing with the 
collodion side next the sensitive paper. On no account do I 
wax the paper, as by so doing the grain of the paper shows 
very much in printing. The best way to protect the collo- 
dion film from injury is to brush it over with gelatine, and 
when thoroughly dry go over it, on the collodion side only, 
with some white, hard spirit varnish thinned down with 
methylated spirit, with a broad flat brush. It is best to 
place it flatdown on a piece of glass and warm it before a 
fire, and then apply the varnish, taking care not to make 
the negative too warm, or it will dry in streaks and spoil 
the negative. 

The prepared paper or negatives must on no account be 
rolled up, but must be kept perfectly flat. 

It will be found that the collodion film is not at all tender 
when dry, and will stand a large amount of rough usage; 
for instance, it will stand a good hard brushing with a 
clothes brush. I need not say that any amount of retouch- 
ing can be done. It is best done on the back, as any touch 
there will print softer than on the front. 
any part could be reduced by the means of a camel’s-hair 
brush and a dilute solution of Holmes’ ozone bleach; and 
local intensity, on the other band, can be given with a 
slight wash of color, put on judiciously and graduated ac- 
cording to the taste and will of the artist. The resulting 
prints from negatives by this process, if carefully made, 
are scarcely distinguishable from ordinary negatives taken 
on glass.— William Brooks, in Britigh Journal of Photography. 


RAPID PHOTO-LITHOGRAPHY. 


Mr. J. TRAULL ina letter to the British Journal 
of Photography, describes a visit made by him to the office of 
the Daily Graphic, in this city, as follows: 

When a photograph is to be converted into a line subject 
the routine operations are as follow: A negative of much 
larger dimensions than the original is made (for frequently 
a full page illustration owes its origin to a carte size photo- 
graph;) a print on silvered paper is produced from it, and 
fixed without being toned, This is then given to an artist, 
who works all over it with brush or pen and ink, converting 
the outlines and tints into solid lines and dots. Iftime press 
the print is cut into several pieces, and distributed among 
four or more artists to complete. When the drawing is fin- 


I have no doubt | 


the practical effect of which is to do away with the necessity 

for varnishing the plate, especially as pi one print is to be 

produced from it. This method of drying and warming 

plates previous to their being varnished might with advan- 

tage be employed by those who have a number of negatives 

. finish and only a limited time in which this is to be 
one. 

The sensitiveness of the transfer paper struck me as being 
very great. The time of exposure given to a transfer, from 
opening the window and holding out the printing frame to 
bringing it in again, was precisely twenty seconds. Under 
more favorable conditions of lighting ten seconds, I was in- 
formed, usually sufficed, English photolithographers will 
be interested in being informed that the application of albu- 
mer to transfer paper is not open to the public here, being 
secured by patent. In the case of Mr. Horgan this cannot 
be regarded as an unmixed evil, seeing it led him to adopt a 
gelatinous preparation, which works “‘ like a charm.” Heat 
and steam are two important factors in the great rapidity 
with which work is done. A period of from fifteen to 
twenty minutes suffices to enable all the following opera- 
tions to be performed, viz., taking the negative (irrespective 
of size), developing, fixing, intensifying, washing, and 
drying it; placing it ina printing frame and exposing the 
transfer paper; inking, developing, and drying the transfer; 
and, in fine, leaving it ready for the prititer to place upon 
the stone in the printing press. 

This great rapidity of action, to which I can bear testi- 
mony from personal observation throughout, explains in 
some measure the successful application of graphic modes of 
illustrating current events in a daily newspaper. 


ON THE LOSS OF NITROUS COMPOUNDS IN THE 
MANUFACTURE OF SULPHURIC ACID, AND 
ON A METHOD FOR THEIR ABATEMENT. 

By MM. Lasne and BEeNnKER. 


Ly the ordinary working of vitriol-chambers provided with 
the Gay-Lussac tower there is lost a certain quantity of 
nitrous compounds, which involves a corresponding con- 
sumption of nitrate of soda or nitric acid. Having studied 
the cause of these losses, we have succeeded in reducing 
them to thethird part of what they reach in the best con 
ducted establishments. The only really important loss is 
| that produced by the proportion of bhyponitric acid in the 
gases which have traversed the Gay-Lussac tower and 
escape into the atmosphere. The gases which issue from 
the lead-chambers ought to contain at least 5 per cent. of 
oxygen in excess, which is necessary in order that the 
) oxidation of the sulphurous acid may be complete. We are 
led to admit that in presence of this quantity of free oxygen 
the nitrous compounds are in the state of hyponitric acid. 
On the other hand, it is understood that the sulphuric acid, 
charged with nitrogen products on its penmnge through the 
towers, contains exclusively nitrous acid. e bave verified 
this fact by repeated experiments under the most varied cir 
cumstances which the progress of the works permitted 


A few words about the collodion will be as well before I | ished the picture is immersed in a solution of bichloride of | Here is therefore an apparent contradiction which has struck 


go any farther. Any good, clean-working collodion emul- 
sion will do; but a collodion made from celloidinI have | 
found to work the best, on account of the toughness of the | 


mercury, by which the photographic portion is quite bleached 
out, leaving only the ink lines traced by the artists. From 
this a negative is again taken of the precise dimensions ulti- 


us, and for which we have sought an explanation. The 
hyponitric acid dissolves in sulphuric acid at sp. gr. 
1°689, and can combine with it under certain circumstances. 


film. For negatives on paper I have found it best to use the | mately required, a print on bichromatized gelatine paper is But these compounds have little stability, and their tension 


collodion of the same consistency as for ordinary glass | 
plates. The collodion will be found to get thick ; it is best | 
thinned with— 


It will be noticed that I use a large quantity of ether. The | 
reason I do this is because I find it is the ether that most | 
evaporates, and not so much the alcobol. 

I tried once to float the paper, but that was out of the 

uestion, as it soon sank to the bottom of the dish. After 
the paper is dry I cut it up with a glass-cutting shape to the 
full size of the plate, and place it in the double back or dark 
slide with a glass plate over it. The paper must lie on 
the rabbets all round, and the glass plate will then keep it 
in its place. 

My experiments have been hitherto with what I should 
term a slow, clean-working emulsion; and, to my great sur- 
prise, it is very much more rapid on paper than on glass, 
which I have been unable to aeeount for. I have no doubt 
a great many will say: How about the keeping of the pre- 
pared paper? To this question | cannot at present give any 
definite reply; but I am inclined to think that the keeping | 
qualities vil be good, and for this reason: I believe the 
gelatine on the paper will act as a preservative, as [ have | 
found the presence of gelatine on the surface of the film 
Which was next the glass; but time alone will be the only 
means of testing this. 

Again, as regards rapidity. I believe, with a rapid emul- 
sion—that is, as rapid as a collodion emulsion can be made 
—that when applied to paper it will compare with the 
rapidity of some gelatine plates. With the said slow emul- 
sion used in my experiment, using a Dallmeyer’s seven and 
a-half-inch focus rapid rectilinear lens, smallest stop but one, 
size of paper 7ijx44g, I gave on a dull day twenty-five 
seconds on an open view in my garden, and it was fully ex 
posed. 

After the paper has been exposed I place it in a dish of 
water for about two or three minutes. T turn it over and 
remove all air-bells; turn it over again with collodion side | 
uppermost, pour the water out, and stand the dish up to 
drain for a minute or two while I pour out the developer, 
which is ferrous oxalate made thus: 


Saturated solution of oxalate of potash. . 6 parts, 
‘*  protosulphate of iron, lto2 “ 


With about twelve drops of a thirty-graim solution of 
bromide of potassium to each ounce of developer. When 
] have finished with the developer [ return it to the bottle, 
as described by Mr. L Warnerke, with some paraftine oil to 
keep it out of contact with the atmosphere. I keep two bottles 
in use—one for developer which has not been used, and the 
other tor that wluch has been used. I take sufficient of the 
above developer and flow over the exposed paper at one 
sweep. If rightly exposed the image will at once commence 


'o up ear and gradually gain in detail and density, the 
shadows at the same time keeping pure and bright, unless | 
very much over-exposed, Any intensity can be 


made, inked, developed by washing, rapidly dried, and is 
ready for laying down on the lithographic stone, the whole 


time. The rapidity with which pbotolithographic work is 
effected in this office may be estimated by a little incident 
which bad just previously occurred. A lawyer who was en- 
gaged in a contested will case left the court, hurried into 
the Graphic office, had a negative of the will taken while he 
waited, and in Jess than an hour from the time he left the 


| court, the judge, jury, and members of the bar were each in 


possession of photolithographic facsimiles of the original will. 

The camera room, or skylight, measures 40 x 20 feet, and 
upon entering it the visitor is impressed by the formidable 
battery of several large cameras, sixteen feet in length and 
weighing between two and three tons each. The bed or 
base of the camera is of cast iron, and fitted with a perfect 
system of racks and pinions for easy adjustment and focus- 
ing. When a drawingis to be reproduced the first question 
to be determined is the extent to which it is to be enlarged 
or reduced, or the relative dimensions of the original aud the 
negative required. This having been arrived at, reference 
is made to a table of measurements compiled on the same 
system as that published each year at the end of the British 
Journal Photographie Almanac, and in a trice the adjust- 
ments are all made, there being a graduated scale on the 
base of each camera for this purpose. The size of negative 
capable of being taken by these cameras is 36 x 24 inches. 
The cameras, I have said, have their base of cast iron. This 
enables them to be supported at the center alone instead of 
at other portions of the sixteen feet length. The supporting 
pillar stands, a enough, are not upon the floor 
direct, but upon two long spring boards or planks, these 
being in turn supported at their ends by rubber cushions. 
Owing to the solidity of the camera base and its freedom 
from tremor, the reader will perceive that it might be kept 
in motion the whole period of the exposure without influenc- 
ing in the slightest degree the sharpness of the picture in 
the course of production, seeing that the motion is partaken 
of in common by the drawing, the lens, and the sensitive 
late, which are relatively rigid each to the other, no matter 
tt the camera itself were vibrating all the time. The lenses 
employed are those of the two leading Loydon opticians, and 
are of large dimensions. 

The glass plates are cleaned by immersion for a consider- 
able time in covered lead tanks containing greatly diluted sul 
phuric acid and. bichromate of potash—a method first 
suggested by Mr. M. Garey Lea, and published repeatedly in 
the A/manacs. This is found to clean the plates better than 
anything else. The developer employed 1s one of protosul- 
phate of iron, to which is added a little of a solution of 
gelatine in sulphuric acid. gives a clean, bright image 
possessing nearly sufficient intensity even for photolitho- 
yrapbic purposes, although 1 is usually found desirable to 
impart still greater density; which is done by flowing over 
the surface (after fixing with cyanide of potassium) an 
aqueous solution of iodine. followed by an application of 
diluted sulphide of ammonium. 

My attention was specially directed by Mr. Horgan, to the 
metbod employed to dry the negative. After being slightly 


of dissociation is very great, even at common temperatures, 
so that the passage of a current of dry air or of carbonic acid 


‘round of operations occupying an incredibly brief period of liberates the hyponitric acid entirely and unchanged. A 


slight rise of temperature accelerates this liberation. In the 
gaseous mixture which enters the towers the hyponitric 
acid occupies merely 8 1000th parts of the total volume. Its 
tension, therefore, is very slight, and it may be conceived 
that the sulphuric acid cannot retain it in igportant quanti- 
ties. Thus we do not find it in sensible quantities in the air 
which flows from the apparatus. 

Nitrous acid behaves very differently: it forms with sul- 
| pburic acid a definite and stable compound, which is not 
destroyed by the action of a moderate heat, nor even by a 
current of sulphurous acid. It is only by dilution with 
water that we can decompose this nitroso-sulpburie com- 

und, known as ‘‘ chamber crystals.” Nitrous acid when 
| it has once combined with sulphuric acid is, therefore, fixed, 
but it remains to be explained how nitrous acid is formed in 
the towers. Various practical observations have given us a 
clew. We have remarked that the proportion of nitrous acid 
flowing from the towers is so much the lower as the work. 
ing of the chambers is more nitrous—a fact which appears 
anomalous. The loss of nitrous products diminishes in the 
same proportion as the intensity of coloration of the gases 
entering the tower. On examining these gases carefully we 
have always found there the presence of a quantity of sul 
phurous acid, very slight but variable, the co-existence of 
which with sulpburic acid can only be due to the imperfec- 
tion of the mixture. Such are the facts which have furnished 
us with the explanation sought for. The gases in this place 
are almost dry, but not absolutely so. The sulphurous acid 
meeting with hyponitric acid reduces it. This reduction, 
however, stops at nitrous acid, because this product as soon 
as formed combines with the sulphuric acid produced at the 
same time, and yields the stable compound nitroso-sulpburic 
acid. The reaction takes place between two equivalents of 
each of these two bodies. One equivalent of nitrous acid is 
retained while the other escapes, to become oxidized afresh, 
and recommence a little further the same reactions, The 
sulphuric acid which moistens the coke in the tawer has the 
effect of recollecting the nitro-sulpburic acid formed in the 
| gases, dissolving it, and bringing it to the bottom of the 
tower. It has no chemical action except in the exceptional 
cases where it meets with preformed nitrous acid. The 
nitroso-sulphuric acid being unalterable, the nitrous pro- 
ducts are henceforth secure from all attacks, We have 
pointed out that there remains in the gaseous mixture a very 
slight quantity of watery vapor. This condition is neces 
sary, as sulphurous and hyponitric acids when perfectly dry 
do not react with each other, the nitroso-sulphuric compound 
containing combined water. On the other hand, a slightly 
larger proportion of water destroys the compound. 

If the recovery of the nitrous products is more complete 
when the gases are scarcely yellowish, this depends on the 
fact that they contain a proportion of sulphurous acid 
nearer what ought to be the case. But it is impoasibie to 

| maintain this state in practice, the least influence modifying 
| it, and rendering it either nitrous or sulphurous, and caus 
losses in either case. We are led to go on with an excess of 
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nitrogen products, and to lose the quantity of byponitric 
acid which has not met with sulphurous acid to combine 
with. We may, therefore, say that the weight of the nitrous 
products retained is proportional to the quantity of sulphur- 
ous acid co-existing in the gases at their entrance into the 
Gay Lussac condensers. 

f this is the case, it is sufficient to restore the just pro- 
portion by the direct a at the foot of the tower, of 
sulphurous acid in a suitable hygrometric state, so that the 
reactions may be complete. The gases then become simul- 
taneously poorer in sulpburous and hyponitric acids, in con- 
sequence of the greater and greater perfection of the 
mixture and of the repeated contacts with acid at 1°689 
sp. gr., and if the proportions are well regulated they con- 
tain at their exit merely absolutely insignificant traces of 
either of these two bodies. Such are the conditions which 
we have realized, and experience has fully confirmed our 
forecasts. We have thus succeeded in reducing the expense 
of nitrate to the third of what it had been previously. 

The object we had in view was thus attained, but we 
soon found that the use of this process gave rise to other 
advantages of great importance. We were no longer liable 
to those losses which are incurred in working with an excess 
of nitrous vapors, since we were able to re-establish the 
equilibrium in the composition of the gases at any given 
moment. It results that we could expedite the reactions, 
obtain the highest possible yield of sulphuric acid, and in- 
crease the weight of pyrites burnt in a plant of a given size. 
Thus, at the Javal Works, where we made these trials, we 
succeeded in burning 2°400 kilos pyrites per cubic meter 
of chamber-room,, without injuring the yield of sulpburic 
acid or increasing the outlay in nitrate. —Comptes Rendus. 


POLYTECHNIC ASSOCIATION OF THE AMERICAN 
INSTITUTE. 

Tue regular weekly meeting, May 19, was opened by 
the president, Mr. T. D. Stetson, who announced that mis- 
cellaneous topics would be omitted. 

The subject for the paper was 


‘* PRODUCTION OF COLD BY ARTIFICIAL MEANS.” 


It was read by Mr. d’Heureuse. The first artificial cool- 
ing was, of course, that done by immersing the object to be 
cooled in water or putting it in contact with a cooler sub- 
stance. Cooling by exposure toa current of air might have 
led to the use of evaporation of a volatile fluid as a means 
of reducing temperature. Cooling of water, by means of 
evaporation from the surface of a porous bottle, is traceable 
to remotest antiquity in hot and dry climates. 

Artificial cooling is invariably produced by the removal of 
the heat from one body and its transference to another, by | 
which it may be carried off. The volatile liquids, or those 
which evaporate rapidly at ordinary temperatures, can be 
made to take up a great amount of heat. Among those 
which are used for the production of cold are alcohol, sul- 
pburic ether, gasoline, ammonia, methylic ether, anhydrous 
sulphurous oxide, ete. The fact that air absorbs heat in ex- 
panding has led to its use as a means for producing cold 
artificially. 

Ice, in melting, absorbs a very considerable amount of 
heat—some 174 heat units, Freezing mixtures, so called, 
have been in use for hundreds of years and are very useful. 
The most common is that of snow or ice and common salt. 
Nitrate of ammonia (sal-ammoniac) and water comes next. 
In addition, a long list of mixtures was given by which great 
cold could be produced. 

Beer brewing has made the matter of cooling one of much 
importance, and has given a great stimulus to inventors, 
The preservation of animal and vegetable productions, and 
their transportation by rail and ship, have taxed the ingenu- 
ity of inventors to the utmost. 

“In general, when a volatile substance is used, it is allowed 
to evaporate, during which time it absorbs heat very 
rapidly. The gas resulting is then condensed by a pump 
till it returns jo a liquid form. The heat which results 
must be taken away, and for its conveyance a large quantity 
of water must be used. 

In answer to questions, the speaker said that we have no 
other way of getting rid of the heat but by the use of water 

The ammonia ice machines labor under very serious dis 
advantages; they are subjected to high pressures and the 
ammonia attacks the lubricating m«terials, forming soapy 
compounds, while its constant pres-nce about the machines 
is disagreeable und injurious at the same time. Sulphurous 
acid machines work under a pressure of only 40 pounds, 
but they are much larger than the ammonia machines. 
Ether, gasoline and the petroleum compounds are very in 
flammable and dangerous, while the latter are also unstable 
in composition and in use gradually grow less volatile. 

There is now a demand for some apparatus which can be 
used on shipboard which will cool large apartments, and so 
enable meat to be transported from Australia or America to 
England, fresh. Recently it was stated that cargoes had 
been successfully landed in England from Australia. 

The system employed in the breweries is to build a large 
room capable of holding from 20,000 to 30,100 tons of ice 
and place below this the beer to be cooled. The air cooled 
by the ice falls to the bottom of the lower room, while the 
air heated by the wort goes up among the ice above. The 
cost of storage, handling, and wasting is enormous. If 
machines can be used, both the space and expense can be 
reduced. Much ice is also used in swimmers in the beer. 

The speaker then mentioned the fact that his brother, 

ears ago in Germany, made a successful ice machine, and 

‘or several mild winters in succession made ice in compcti- 
tion with nature, but a very cold winter following ruined 
him. 

ICE MACHINES. 


Mr. Partridge gave some particulars of what may be 
called the ‘‘ binary ” liquid system of ice machinery. Messrs. 
Tessie Du Motay and Auguste J. Rossi, well-known chem 
ists of New York, have found that many of the ethers, 
as well as their alcoholic radicals, have the power of ab 
sorbing gaseous sulphurous anhydride to an extent in some 
instances of 300 times the volume of the gas. 
hydrocarbons, chloroform, bisulphide of carbon, act in a 
similar manner, but do not absorb quite as much. The 
liquids obtained in this way have some very remark- 
able properties. Some of the liquids gave no pressure at 60 
degrees, others none at 90 The vapors were not in 
flammable. One of these liquids was chosen for use in an 
ice machine. It consists of ether saturated with 50 per 
cent. of sulphurous dioxide. This ‘‘ binary ” liquid is capa- 
ble of producing a very great degree of cold. be advan 
tage of such a liquid can hardly be overestimated. It can 
be used in any of the ice machines now at work, small 
changes in details being in general all that is required to 
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Many of the | 


adapt them to the use of the binary liquid. 
already obtained. it is stated that a ton of ice in what is 
called ‘a 3-tou machine costs $3.50, in a 6-ton machine $1.92. 
When larger sizes are used the cost is still further reduced, 
and ice is produced in a 25 ton machine for ¥2 cents per ton, 
and in a 50ton machine for 80 cents. This supposes coal 
to be obtainable at $4 per ton. In the small machines coal 
is less than half the whole cost; in the large machines coal 
at $4 is about balf the cost. 


REFRIGERATING MACHINES. 


Mr. Sutton gave a gs ower of the coal storage ware- 
houses at the depot in St. John’s Park, where four large en- 
gines are constantly at work in refrigerating. Some four or 
five driven wells supply the water needed for carrying away 
the heat. Cooling, in one sense, cannot be done by machin- 
ery. If we make it cold in one place we are only transfer- 
ring the heat to another, and we must provide means for 
carrying thig heat away. The water runs away at a tem- 


perature of from 80° to 90° F., and this is the only means 


we have for disposing of the heat. 


If, for any reason, one of the rooms is allowed to rise a, 


few degrees in temperature, the two double engines will run 
for hours before they are able to reduce it again even 1 de- 
gree. In addition to the St. John’s Park, there is another 
large one in Greenwich street. 

Answering a question, he said the river water would 
answer for carrying away the heat, but it would be impossi- 
ble to get permission to go to the river. The driven wells 
are much cheaper than Croton. In these storage rooms the 
cooled liquid is forced through coils of pipes placed at the 
of the rooms. 

t was stated as a curious fact that some goods, on being 
stored. give out a large amount of heat by chemical action, 
apparently. There are now stored large quantities of fowl, 
game, etc., much of which was put in last fall, when these 


articles were cheap. | 
Mr. Sutton said, in reply to questions, that oranges would 


give out heat when stored, and required more power to cool 
them than is required to cool an equal amount of water at 


Mr. Stetson spoke of the number of sources of waste heat 
escaping through floors, windows, walls, androofs. It was 
a difficult matter to estimate these sources of loss. Mr. 
Box, 1n his work on beat, has given us means for calculating 
these losses with very considerable accuracy. Without care- 
ful study and calculation the engineer works entirely in the 
dark, since at the preseyt time there is little precedent to 
guide him. 

Mr. d’Heureuse: In beer-making ii is extremely important 
to cool as rapidly as possible after the boiling, from 130° to 
60° F. This is necessary to avoid lactic fermentation. In 
general, the wort is pumped into a vat, from which it drips 
upon a coil of pipes through which cold water circulates. 
The advantage of water from a driven well is in its tem- 
perature—some 53 degrees—while Croton may be 80° F. 
From the first coil the beer flows upon a second filled with 
ice water; 600 barrels are sometimes cooled from 130 to 36 
degrees in 14¢ hours. 


AN ICE WATER REFRIGERATOR. 


Mr. Hatch, of 400 Greenwich street, gave a most interest- 
ing account of the method he was using in his own estab- 
lishment for cooling fresh meat. The room is 100x25 feet 
in the clear. The meat shelves are formed of pairs of 4-inch 
cast-iron pipes, through which ice water circulates mostly b 
gravity. From 75 to 100 hogs per day are packed; their 
average weight is about 125 pounds. The meat as soon as 
the hogs are killed and dressed is placed upon these shelves 
until cool. 

The ice is placed in a tank on the floor above. This tank 
has a partition across one end. From the bottom of the 
larger division pipes lead the water to the bottom shelves or 
coils. There are three coils or series of shelves, each having 
1,000 feet of pipe. As the water is warmed it rises, and, by 
proper connections, finds its way to the smaller compart- 
ment. Between the two compartments there is always a 
difference of level; the minimum is 1¢-an inch, the largest 3 
inches. A pair of small pumps then transfer the warm 
water to the ice compartment; they have almost nothing to 
do. The speaker said that so far he had only used ice water, 
and had obtained a temperature of from 38° to 48° F. He 
had intended to use salt with the ice, and then use the brine | 
in packing. In April of last year he used sume 31 tons of | 
ice, this year vine. In May of last year be used 80 tons, | 
while this year, so far during the month of May, he had only | 
used 18. The animal heat is got rid of with difficulty. 

Mr. Sutton said that the plan was thoroughly it | 
was common sense worked out mechanically. Even the 
pumps do not have quite as much work as might be sup- 
posed. ‘The 3-inch lift is a very trifling matter. The appa- 
ratus works according to known laws. It shows in all its | 
parts sound, practical sense. Some foolish ideas in the way | 
of refrigerators, with doors to open at the bottom and let the | 
cold air escape, were then described as illustrations of in- 
venting without thinking. 


an equal temperature. | 


OIL OF ALMONDS. 


THE author, M. Boyveau, tells ug that, for the last few | 
years. there has been met with in commerce an artificial | 
essence of almonds which it is difficult to distinguish from | 
the ordinary essential oil, whether obtained from kernels or | 
from the cherry-laurel. 

This artificial essence differs, however, by the following 
characters: 

1. By its lesser density (or specific gravity); that of the 
true essence is 1°043, while that of ie artificial product 


| comes out 1°029 to 1-030. 


2. By its odor, which is more acrid, and does not at all 
possess that fine soft quality recognized in the true essence | 
of bitter almonds. This character becomes manifest when | 
two strips of paper are soaked in each of the samples—the 
true and the artificial—and then the essence allowed to eva- 
porate from their surfaces by exposure to the air. 

3. By the reaction of concentrated commercial sulphuric 
acid, or that of pure sulphuric acid. A cubié centimeter of 
this »cid is poured into a graduated test tube, and a cubic 
centimeter of the oil to be examined is poured over it. The 
two are then shaken up together, when it is observed that 
the artificial essence first takes a red tint, and then immedi- 
ately becomes brown, loses its transparency, and thickens; 
in the course of four and twenty hours it is thus transformed 
into a solid mass of a brownish color. 

In these circumstances the true essential oil of almonds, 
ovtained from the bitter almond, takes a beautiful currant 
red color, which, in the course of a few hours, becomes 
more intense and darker, but the mixture remains perfectly 
clear. 


The essential oil obtained from the kernels of peaches ang 
apricots is, likewise, colored in the same manner of fine 
currant red tint, but it soon becomes very dark red; the 
mixture also thickens somewhat, neverth less it remajz 
clear and forms noe deposit, nor gives rise to any solidifies. 
tion as in the case of the artificial product : lludcd to aboye 

With regard to the essence obtained from the cherry. 
laurel when subjected to the sulphuric acid treatment 4g 
above, it takes diiccily a dark red tint without pasgj 
through the delicate currant red shade. It also thickens 4 
little, but remains perfectly clear and liquid. 

The author of these observations is of opinion that, p 
means of the reactions just described, it will be easy io 
recognize a mixture which contains 50 or even 25 per cent 
of the artificial product, tor in these cases the oil of almonds 
submitted simply to the sulphuric acid test ¢urns brown ang 
loses its transparency. 


ON THE INFLUENCE OF THE MOLECULAR GRoOvpp. 
ING IN ORGANIC BODIES ON THEIR ABSORP. 
TION IN THE INFRA-RED REGION OF THE 
SPECTRUM.* 


By Captain W. De W. Asney, R.E., F.R.S., and Li 


Tue authors describe the apparatus used by them in their 
research and their plan of mapping the absorption spectra 
the results being given in wave lengths. The source of 
light for obtaining a continuous spectrum was the incap. 
descent positive pole of an electric light, the electricit 
being generated bya Gramme machine. The light wag 
passed through tubes containing the fluid, and the absorp. 
tion spectra photographed in the infra-red region. 

The absorptions they met with they classed as follows: 

ist. General absorption at the least refrangible end of the 
spectrum. 

uzzy. 
, Both edges sharply defined. 
Both es less sharply defined. 


The authors next discuss the causes of the different 
absorptions met with in various fluids. From experiment 
they show that a large number of lines which are formed 
in hydrocarbons containing no oxygen are common to sub- 
stances containing hydrogen and no carbon, and that in car. 
bon tetrachloride and carbon disu!phide, no lines or bands 
are to be met with. By this eliminating process they deduce 
the fact that the presence of lines is due to the hydrogen in 
the bodies. They show that the termination of the bands 
in liquids containing carbon, hydrogen, and oxygen corre- 
sponds with the position of these hydrogen lines. It there- 
fore appears to them that the bands are in reality a blocking 
out of radiation between two hydrogen lines. By increas- 
ing the thickness of the fluid in front of the slit, the bands 
may be widened to another hydrogen line, each hydrogen 
line — as a stepping-stone, or they may remain Constant 
if both edges are detined, or they may be obliterated by gen- 
eral absorption. On the other hand, lines may be spread 
out to bands as the thickness of liquid is increased. When 
the thickness of the fluid is diminished the lines may disa 
pear, and the bands become lines, or the bands may remain 
constant though fainter. 

The authors then point out that each radical bas its own 
definite absorption in the infra-red, and that such a radical 
can be detected in a more complex body. It also seems 
possible that the hydrogen which is replaced may be distin- 
guished by a comparison with other spectra. They next 
point out coincidences between some of the lines obtained, 
the absorption spectra of the hydrocarbons, and the spectra 
of bodies containing no carbon with solar lines, from which 
they reason that at present it is not safe to infer that such 
lines in the solar spectrum are not necessarily due to water. 
Whether the lines mapped are due to hydrogen or not, it is 
perfectly evident that every organic body has « definite 
absorption spectrum which connects it with some series. The 
paper closes with an appendix giving tables of the bands 
and lines found in the following substances, of which also 
there are maps: 


Metbyl iodide. Glycerine. 
Ethy! iodide. Benzine. 


Fropyl iodide. 


Phenyl! bromide. 
Amy] iodide. 


Benzol chloride. 


Phenyl iodide. Nitrobenzol. 
Ethyl bromide. Aniline. 

Amy! bromide. Dimethyl aniline. 
Methyl alcohol. Turpentine. 
Ethyl alcohol. Olive oil. 


Aceto acetic ether. 
Diethyl] aceto-acetic ether. 
Benzylethyl ether. 
Methy!1 salicylate. 
Cinnamic alcohol. 
Phenylpropy1 alcohol. 
Dibenzyl acetic ether. 
Allyl alcobol. 

Allyl sulphide. 


Propyl alcohol. 
Isopropy] alcohol. 
Isobutyl alcohol. 
Pseudobuty! alcohol. 
Amy] alcohol. 
Diethyl ether. 

Amy! ether. 

Ethyl nitrate. 

Ethyl oxalate. 


Ethyl sulphide. Anethol. 
Aldehyd. Citraconic anhydride. 
Paraldehyd. ater. 


Formic acid. 
Acetic acid. 


Nitric acid. 
Hydrochloric acid. 


Propionic acid. Sulphuric acid. 
Isobutyric acid. Ammonia. 
Valerianic acid. Chloroform. 

FLAVESCIN. 


Most pharmacists have observed that a brillian! yellow 
color is sometimes developed when water of ammonia «nd 
alcohol are mixed, and some, possibly, have observed the 
color was discharged on saturating the alkali with an acid. 
A German chemist, Mr. Lux, has investigated the cause ol 
this phenomenon and isolated the coloring matter which 
causes it, to which he gives the name flavescin (flavus, yel- 
low). He suspected that it was an extractive substance de- 
rived from the oak casks in which the alcolol is stored, and 
bis subsequent studies confirmed this theory. 

It is evidently a product of partial decomposit'on, as the 
yield is considerably larger when the wood is heated for 
some time to about 400°. The method adopted by Mr. Lux 
to obtain it consists in passing moist air through * Ves 
containing oak splinters beated to the temperature ™Mé?- 
tioned above, and condensing the product. After several 
hours the condenser contains a clear, bright yellow liq® 


* Abstract of a rend the Society, February 10, 1881. 
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' When neutralized with potash the genuine assumed a green- 
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contaminated with some tarry matter and pyroligneous | 
acii. This is shaken up with ether, the ethereal solution 
separated, aud the ether removed by a gently heating ex- 
ure toa current of air. A tough, transparent. brownish 
mass remains, which, besides the flavescin, contains some 
tarry matter. This is separated by treating the flavescin 
with cold water. The resulting liquid is faintly yellow, 
and is preserved by the addition of several times its volume 
of alcohol, which solution is not ee affected by age, 
boiling, or by exposure to the air. A few drops of this 
liquid added to 50 or 100 c.c. of water, develops an intense 
yellow color with the alkalies as well as with their carbon- 
ates, Which is easily recognized by exposure to artificial 
light. The bicarbonates, on the other hand, do not develop 
the yellow color, and the color of the normal carbonates is 
discharged by passing carbonic acid into their solution. 

The new color, therefore, promises to be an exceedingly 
useful indicator in the determination of caustic alkalies and 
bicarbonates in the presence of simple carbonates, and the 
determination of carbonic acid in all cases as well as the 
ordinary alkali, and acidimetric operations. 


LORENZEN’S AMMONIA APPARATUS. 


A NEW system of manufacturing ammonia from the gases | 
which are evolved during the calcination of bones has been | 
invented by Mr. Lorenzen, of Friedrichstadt. The appa- | 
ratus whieh is employed for this purpose is shown in the | 
accompanying figures—Fig. 2 being a plan and Fig. 4 a see- 
tion through the line, I, IT. 

The granulated bones are calcined in ordinary furnaces, A. 
At the beginning of the operation the products of combus- 
tion (smoke) enter directly the chimney, 5, through the flue, 
(; but as soon as the bones begin to give off gases. the reg- 
ister, s, is closed and is opened. The gases first pass over 
a layer of quick lime heated to redness (placed in a small 
reverberatory furnace, F), in order to burn the tar and trans- 
form the nitrogenized combinations into ammonia. After 
this the gases ascend on inclined flue, c, which leads them 
into an iron reservoir, B, against the sides of which there 
forms a deposit of carbonate of ammonia, which may be re- 
moved through the man-holes, 0. Before reaching the 


| 
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CONSTIPATION AND ITS EFFECTS. 
By E. 8. F. Arnotp, M.D., New York. 
Some forty years ago the late Sir Astley Cooper, when | 


pee at the distribution of prizes at Guy’s Hospital, in | 
is address to the students, urged upon them, among other 
things, the necessity of strict attention at all times to the 
condition of the prime vis, and quoted approvingly the 
saying of an old Scotch physician, ‘‘ Keep your mind easy 
and your booels open, and ye’re sure to do weel.” Where | 
the latter portion of this advice is habitually neglected, it is | 
difficult, in the long run, to follow out the former. I have | 
known persons usually regular to feel a sense of discomfort | 
during the entire day if they occasionally missed their morn- 
ing evacuation. In others no noticeable discomfort occurs, 
thongh temporarily constipated for a more lengthened | 
period. As it becomes more and more habitual, they learn | 
to take it as a matter of course, pay little attention to it, | 
and whatever evil consequences may follow in its train, | 
they are apt to attribute them to other causes. After a/| 
longer or shorter period they begin to suffer at intervals | 
with dyspepsia lose their healthy color and cheerfulness, | 
complain that their liver is torpid, occasionally take a few | 
corrective doses of medicine, feel relieved, and then fall 
back into their old condition. If matters become still more 
aggravated. dyspeptic feelings become more frequent and 
more severe, there will be occasional periods of depression, | 
anomalous pains, fears that they have consumption, or that 
there is something wrong about the heart, general depres- 
sion of the nervous system, and a corresponding sense of 
weariness, and want of muscular and mental power. A 
person cannot say that he is ill, and yet hardly ever feels 
entirely well. The feeling of debility is often far greater 
than the actual condition of the system would warrant. | 
Under the stimulus of business or pleasure it is for a while 
forgotten, and an amount of fatigue borne which a really 
feeble person could not endure. Such a one, if he has 
nothing to do, may feel weak and miserable in the morning, 
and life a weariness; in the afternoon, around and enjoyin 
the pleasures of life. Per contra, he may feel well and | 
active in his pursuits in the morning, and when the excite- 
ment that has kept him up is over, experience the same 
miserable feeling of goneness later in the day. 


large dose of oil with no better results. He now remained 
at home and soon took to his bed. He gave the following 
account of himself: Several years previously he had made a 
voyage from Europe to South America as supercargo; while 
on the trip had once been three weeks without a movement 
from the bowels, and from that time forward had always 
had difficulty in regulating them, necessitating, at frequent 
intervals, the taking of a little blue pill, followed by some 
mild cathartic, mineral waters, etc. At Christmas the pigs 
had been killed, and he had recently indulged freely in leber- 
wurst (a sausage made with fresb liver), at the same time had 
neglected the usual means to keep himself regular. Of lute 
he had found it difficult to get a movement at all, bis ap 
tite had failed, as also his bodily strength, until now he felt 
himself even uvable to sit up. His countenance was anxious, 
general aspect chlorotic, lips pallid, tongue moist and loaded 
— about 80 and feeble, skin moist, almost clammy, an 
is general condition one of great nervous and physical 
depression. These symptoms varied little during the whole 
progress of the case. sionally the skin would feel dry 
and harsh, but never hot, his appetite not only failed, but 
he toathed the very idea of fcod. He did not complain of 
ema but hated to move, took no interest in anything around 
im, and lay, in fact, most of the time, in a state of wretched 
mental depression. On examination, the organs of the chest 
appeared healthy. Inthe abdomen there was some flatulence, 
but on percussion great dullness over most of the umbilical 
region. Having only a short time previously had a case, to 
which I shall presently refer, with very similar sympioms, I 
was led to conclude that the present difficultivs were caused 
by large accumulations in the small intestines, undergoing 
putrefactive changes and exerting a poisonous influence upun 
the blood and general system. I now commenced a course of 
active treatment with purgatives and tonics, including rbu 
barb, colocynth, aloes, etc., in various combinations, strych 
nine, nux-vomica, iron, quinine, pbospborus, the mineral 
acids, and bitter infusions, persevering with each prescription 


| steadily for a reasonable time. I used, also, for a while, 


frictions, electricity, and enemata. Finally I settled down 
upon the decoct. aloes C. of London Pharmacope@ia with 
compound infusion of — thrice daily. There 
would be an occasional movement of the bowels, 
sometimes scybalous, sometimes of u healthier character, but 
the main difficulty was not reached. There was, however, 


toms continued the same and the patient remained utterly 


| this encouraging feature, that although the general sym 
| 
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LORENZEN’S AMMONIA APPARATUS. 


chimney the gases traverse two towers, T, which are lined 
with lead and are connected by a pipe, 7. These towers are 
filled with coke, drenched with sulphuric acid coming from 
the reservoirs, ¢, and which becomes completely saturated 
with ammonia. 


ARTIFICIALLY COLORED ROSE LEAVES. 


Mr. GREENISH read a note on this subject before a recent 
meeting of the London Pharmaceutical Society, in which 
he stated that his attention was drawn to the sample, which 
was received in the ordinary course of business, by their 
unusually brilliant color and the color of the infusion 
made from them. He suspected that rosanilin had been 
used to intensify their natural color, and his sust icions were 
confirmed on applying suitable tests for that dyestuff. The 
method used was one devised for the detection of anilin in 
wines, depending upon the affinity of that coloring material 
for wool. Amylic alcohol also extracted the color, while 
benzole and chloroform failed to do so. In the discussion 
following the paper Mr. Mead said he had been supplied 
with a parcel of rose leaves similarly colored. On learning 
of the investigation of Mr. Greenish, he had applied the 
same test with the same result In his opinion the leaves 
had not been exhausted before. Another member had met 
with an apparently artificially colored sample some six 
months back, but had failed to detect rosanilin. He had 
examined a coloring matter with properties very similar to 
coleine, and got parallel reactions, and therefore suspected 
lls presence. On acidifying the solution with sulphuric 
acid they were scarcely heightened in color, while on infu- 
sions from true rose leaves it was materially developed. 


ish, yellow color, while the sophisticated became distinctly 
yellow. On adding sflphuriec acid again the natural leaves 
resun -d their pink color, while the suspected became the 
color of bichromate of potash. Upon the request for in- 
form ition from representatives of the wholesale trade, Mr. 
Umney stated that the goods in question were of German 
origin, and were shipped from Hamburg. The brand was 
for a time quite successful, and he thought that from 1,000 
'0 8,00: po.nls had been shipped over, and some had, no 
doubt, found their way into retail pharmacies. His idea 
Was that they were the leaves of Rosa centifolia which had 
hot only been dyed, but dipped in perfume, with which 


opinion Prof. Bently agreed. 


feeble and prostrated both in mind and body, the dullness 
shifted slowly and by imperceptible degrees into the region 
of the colon and along its course. Of course none but fluid 
food was given, and of as nourishing and concentrated a 
character as possible, with moderate amount of stimulus, «s 
milk-punch, a eggnog, etc., although it was with 
difficulty he could induced to take nourishment at any 
time. matters went on until the beginning of May, 
when, as the dullness now extended down pretty much the 
whole length of the descending colon, I should also add, the 
mass could be distinctly felt most of the time, I determined 
to try copious injections; accordingly myself pumped in a 
large quantity of warm water and awaited the result. After 
twenty minutes this was thrown off, and I was shortly after 
preparing to leave the house somewhat disappointed, when 
a message arrived that there had been an enormous passage, 
seeming to fill nearly balf a chamber, semifluid in character 
and so putrid and offensive in character as to drive every 
body out of the room. Tbere was an immediate sensation 
of relief. The enemata were now continued twice daily for 
several days, and were each time followed by considerable 
evacuations of a similar character to the first. In about a 
week the obstruction seemed to be entirely removed, the 
nervous oppression had lightened, the appetite improved 
considerably, and great weakness was the principal feature. 
He now craved raw oysters. As be lived at some distance 
from the city, and it was difficult to supply the want in the 
| now unseasonable and warm weather, he removed to Brook- 
|lyn. AsI subsequently learned, the oysters had an excel- 
lent effect, the bowels began to act naturally, and he shortly 
| felt able to tndertake a voyage across the Atlantic. It was 
| not, however, until the latter part of summer, in the moun- 
tains of Switzerland, that he began to feel himself gaining 


| much strength. 


I have alluded to another case, experienced previously to 


| the one just narrated, and in many respects similar in its 
These symptoms are not persistent, and vary greatly in | causation and symptoms. It occurred in a young lady, Miss 


degree. ‘There may be considerable periods of time be- | 


tween the attacks, but even in the intervals there will often | 
be a feeling of maiaise and a general consciousness of poor 
health. If under a more severe attack, as regards either | 
symptoms or duration, a = applies to a physician, he | 
will be told possibly that he is suffering from the effects of 
malaria, some purgative will perbaps be prescribed, with | 
quinine, and with temporary benefit, but in a little while he | 
will be as bad as before. In truth, the symptoms will be | 
very similar in both, arising as they do from a poisoned con- 
dition of the blood, and consequent nervous depression. In | 
the one class of cases the disorder is produced by in-| 
fluences from without, in the other from influences | 
within, and entirely independent of local surroundings. | 
When the body is in health, and the —_— of digestion, 
absorption, and excretion are carried on normally, nature | 
provides against injury from septic matter generated within, 
even under slight temporary deviations from the regular 
course. When, however, these functions become chronic. 
ally disturbed, the digestion impaired, the bowels habit- 
ually torpid, and a portion of their contents unduly retained 
most of the time, fermentive and putrescent action may be 
set up, and portions of effete and poisonous matter thus 

enerated may be partially reabsorbed into the system. 

heir contact even with the sources of nutrition could not 
fail to create bodily disturbance or to aggravate any that 
might be already existing, especially if accumulations take 
place in the small intestines, where they are not readily 
reached. Several years ago I read a paper before a count 
society on constipation as a source of disease, with fu 
reports of some remarkable, and, I think, rare cases, by 
which my attention had been specially called to the subject 
under consideration. That paper is lost, but as the main 
features of those cases are entirely within my recollec:ion, I 
will here detail them. 

I was attending a lady during convalescence from an 
attack of pneumonia during the early part of March, when 
one day her husband, a German gentleman of bilious and 
highly nervous temperament, slender in form and of middle 
age, steyed home te consult me. He was looking pale and | 
somewhat jaundiced, and told me be had lately been very 
costive. Attributing his condition to torpor of the liver, I 
prescribed for him a dose of jalap and calomel. Two or 
three days later I saw nim again, as in the meantime he had 
gone to his business as usual. I learned that the medicine had 
not operated. He, Mr. P——, had taken subsequently a 


S——, aged about seventeen, tall and well developed, who 
bad menstruated, I think, regularly, but somewhat scantily 
for more than a twelvemonth. Her teeth being very defect- 
ive she bad not masticated her food well, accordingly had 
been subject to occasional attacks of indigestion, | was 
constipated most of the time. One day I was sent for in 
great haste, and met messenger after messenger, who told 
me she had oom, on my way thither. On my arrival I 
found her in , quiet, pallid, and bathed in perspiration. 
Her countenance was anxious and depressed, and her whole 
nervous system seemed completely unstrung. She com- 
plained of a fullness in the bowei but no pain. Her pulse 
was quick and feeble. I foubd well marked hardness and 
dullness on percussion in the middle bowel, with consider- 
able flatulence in other portions, which led me to suspect 
that large accumulations existed in the small bowel, of 
which I later became fully satisfied. The progress and ter 

mination of this case were precisely similar to those of th- 
one just recorded. She bad positively refused to have ene- 
mata administered, and probably in the early part of the 
treatment they would have had no effect. When che finally 
consented, the mass had become sufficiently softéned and bao 
got within reach accordingly. The first one brought away 
an immense quantity of semifluid and exceedingly offensive 
matter, and the same occurred to a minor extent day after 
day for several days, with ag improvement in the general 
condition of the patient. The entire duration ofthe attack 
was several weeks, but at no time was there any fever. 
Marked depression was the unvarying characteristic. Some- 
times there were i | curious nervous manifestations. For 
a considerable pe she would lift up her right arm from 
the bed, throwing it up over her head and down with a 
pump-handle motion for hours together; when this ceased 
every expiration would be accompanied by a pecuiiar strong 
moan, and this, too, would last for hours, then the pump- 
handling would recommence, and this would go on alter- 
nately for eighteen out of the twenty-four hours, when she 
would get a few hours’ sleep from exhaustion. She had 
hallucinations once for a few hours only, otherwise her mind 
was clear; she simply bad lost control of her nervous system, 
The hteat pressure on the band would stop the move 

ment. the action of the medic'n s »he would have 
an occasional) movement, sometimes sc) bulous, sometimes 
almost healthy, at other times passed considerable quuntities 
of offensive wind. She loathed even the idea of food, and 
would say: ‘‘ Doctor, 1 will take anything in the way of 
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medicine, I do not care how bad it is, but do not make me 
take fo -d, I shall burst if you do.” She expréssed a great 
sense of relief after the tirst powerful movement, and rapidly 
improved as the action of enemata was kept up day after 
day. The appetite and spirits soon returned and her re- 
covery was rapid. 

The above two cases presented only such symptoms as are 
usually found in those whose bowels are habitually consti 
pated, vreatly intensified, it ix true, because there were un 
usually large feen) accumulations. They certainly showed 
unmistakably the poisonous effects of the latter upon the 
blood and nervous system. 

The following case is interesting in connection with this 
subject: [lon. H. B. C—— resided on a farm some distance 
from the city He was a retired lawyer, lived well bat tem 
perately, taking sufficient active exercise, and apparently 
enjoye! ordinary good health. Small and spare when 
young, be had become very stout after passing middle age, 
and was, at the time of what [am about to describe, about 
sixty. In the early part of 1870 or thereabouts he thought 
himself crowing larger in the abdomen than he ought to be; 
found his walks on the farm becoming more irksome than 
usual bis breathing somewhat oppress times, and this 
increa-ed upon him until he searcely ventured out of the 
house; he ¢rew anxious about himself, became more and 
more disinclined to any kind of exertion, and tinally took 
to his bed. [had some time previously been casually con- 
sulted, and as he bad assured me that he always kept his 
bowels in perfect order, and did not appear io have any 
difficulty in the abdomin«! organs, | was inclined to think 
the trouble arose from fatty accumulations about the heart. 
[now found that his appetite had gradually been growing 
poorer and poorer, hisabdomen was much distended by flatus, 
but there was no fluid; his breathing was oppressed, and be 
sat in an upright position; but as | could not find any par- 
ticular trouble in the principal organs, | was greatly puzzled 
to diagnose the case, when he remarked that there was one 
thing he ought to tell me, namely, that he had in former 
years been ureatly troubled with prolapsus of the bowel, and 
that since that period he had always used a daily enema, 
with an astringent after it; be had had no further recurrence 
of the difficulty. This gave mea clew. I thought the diffi 
culty might avise from a torpid and partially paralyzed 
bowel, never thoroughly evacuated, while the dyspn@a was 
largely due to upward pressure of the diaphragm. The ene 
muta were discontinued, and [ began a course of treatment 
caleuhited to strengthen the digestive organs and restore 
healthy action to the bowel, in which although for some 
time there appeared to be little or no improvement, I suc- 
ceeded, in the course of two or three months, in bringing 
him round to « state of health such as he said he had not en- 
joved for many « vear. In the above cases we have striking 
instances of the divect effects of constipation and the attend- 
ant derangement of the nutritive functions. There are 
others in which these effects may be less apparent on the 
surface. In chlorosis, for instance, we seldom go beyond 
the period at which the physician is called, yet if we look 
closely into the past history of the patient we shall mostly 
find that, probably from neglect in school-days, there has 
been obstinate constipation from an early period; that with 
her vrowth her appetite has become poor or capricious, the 
digestion enfecbled, nutrition, therefore, impaired, the blood 
disordered, an amemic condition superinduced, and normal 
development arrested. When, therefore, the period of pu- 
berty arrives, nature makes a futile effort to establish the | 
menstruai flow, the nervous system is unusually disturbed, 
pain in the back and other distressing symptoms are added, 
and now alarm begins to be felt 

Constipation is almost an invariable attendant upon 
chlorosis, and [ believe may be regarded rather as a cause 
than a mere symptom. Of derangement of the nervous sys- 
tem from the same source, liysteria is not an infrequent 
consequence. [| think, tov, that uterine displacements may | 
sometimes be caused by pressure occasioned by hardened 
accumulations in the lower bowel. When attending as a 
New York delegate the meeting of the State Medical Society 
in Pennsylvania, in 1865 or 1866, the question of puerperal 
fever came up incidentally. | ventured to shggest that, 
under the peculiarly irritable condition of the system just 
after parturition, constipation might have much to do as a 
predisposing cause of puerperal fever or puerperal perito- 
nitis, that, of course, other causes would determine which 
should result. [ remarked that owing to the great pressure 
upon the bowel during the later months of preguaney, it 
would often become more or less paralyzed, and consider 
able accumulations occur when not suspected. That on the 
first signs of fever after delivery, | invariably gave a full 
dose of oil, or calomel followed by oil, and | was happy to 
be able to say, that in more thin twenty vears practice, 
though attending my full share of midwifery cases, I had 
never yet bad a case of puerperal fever. Dr. Ashwell, in his; 
teaching and in bis work on widwifery, laid great stress on 
this matter of bowel irritation after confinement. My views | 
were energetically attacked on all sides, and [ seemed to find | 
no seconder, until, finally, Dr. Gebhard, of Philadelphia, | 
one of the first presidents of the society, rose and said: “T} 
think the doctor is right. You ail Know that in my practice 
of more than tifty years in Philadelphia | have attended as 
much midwifery as any man. Tt has been my rule on the 
tirst signs of fever to give ten grains of calomel to my patient, 
and 1, too, can say that [ have never had a case of puerperal 
fever in my own practice.” There the debate ended. I re- 
member only two cases in which fever set in suddenly with 
so much violence as to cause alarm, The first, Mrs. 8 . 
a primipara, and remarkably healthy. She habitually took 
plenty of exercise—indeed| had walked three miles the day 
before her confinement. She stated that her appetite had 
been very good, her bowels quite regular, and her general 
health perfect. She called her husband up at 6 A.M. At 7 
[ was just in time to take the placenta, and everything went 
on perfectly well during that and the following day. On 
the third morning I was called early and found her in a bigh 
fever, with bot skin, flushed face, and a pulse of 120. I 
immediately ordered calomel and oil, and, as toward even- 
iny no action had taken place beyond the passage of a few 
seybala, and the fever was unabated, | ordered the nurse to 
prepare some senna tea with plenty of ginger and, give a 
small wineglissful every two hours, warm, until the bowels 
moved. The nurse was horrified. On my visit the next 
morving | found the fever gone. my patient in excellent 
condition. The second dose had been followed by solid 
evacuations 50 copious us to astonish the nurse more than 
my prescription had done. The other case occurred in a 
lady, Mrs. M——, who usually enjoyed excellent health, and 
had remarkably easy labors with as good recoveries, With 
the third (or fourth) child all bad gone on as usual, and she 
continued well for the first forty-eight hours or so, when she 
was attacked with high fever, the pulse running rapidly up, 
to 110, 120, 180. Inow bled her, then gave a en of calo- 
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often pooh-pooh the subject. 
to regard it as a part of their natural condition, and even 
theugh they may bave a smart attack of pilesevery now and 
then in consequence of it, do not think it worth while to 
make any prolonged effort to overcome it. While they pay 
strict attention to sewer-gases and soil-pipes outside, they 
allow effete matters and putrid gases to accumulate within, 
to be absorbed and poison the system, They will insist upon 
it that they are the victims of malaria, when it would be 
hard to account for its origin, and when, perhaps, malaria 
may have nothing to do with it. 

Regarding the chylo-poietic viscera as the laboratory of 
the body, in which its whole nutriment is prepared, it stands 
to reason that no excrementitions products should be al- 
lowed to be unduly retained in contact with the absorbents 
of that nutriment, and this applies not only to those cases 
where large accumulations take place, but equally and more 
frequently to those where the evacuation is only partial, 
where a portion is thrown off, and part retained, while new 
matter is added. 

In concluding, I will venture to assert, as a rule, that we 
can only be said to enjoy perfect health in proportion as as- 
similation and excretion are carried on in a perfectly healthy 
manner. Just in so far will the nervous system be in good 
condition, and the body vigorous and capable of resisting 
external morbid influences. On the other hand, equally in 
proportion as there is a deviation from the healthy perform- 
ance of these functions will the general health suffer, the 
organic nervous system become deranged, and the liability 
to succumb) to external sources of disease be increased. 
Little attention is paid to this subject in works on medicine, 
certainly less than the importance of the subject deserves. 
It should be, in all cases, our effort to pay as strict attention 
to the past and present condition of the liver and bowels as 
to those of the kidneys and bladder. Derangements of the 
former, in the absence of organic changes, may be less 
prominent in their symptoms, but are not less injurious than 
those of the latter, in which serious, often fatal complica- 
tions are induced by them. There is a great truth involved 
in the quotation with which this article was commenced. 


NEW SHEAF-BINDER. 


THe annexed figures represent a vew style of sheaf- 
binder devised by Mr. Bernard, of France, and by the use of 
which, it is said, many advantages are gained over the old 
methods of sheaving wheat, rye, and other cereals, as well 
us hay and straw. 

Fig. 1 represents the binder complete, the binding cord 
being held in the notch at the end of the needle by means of 
the second of the two or three knots that are tied at one of 
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2. That the reports published in Europe concerning the 
deaths of American hogs from hog cholera are gross exag- 
gerations. 

8. That the percentage of deaths among American swine 
from disease is no greater thon the percentage of deaths 
among European swine from similur diseases 

4 That American hogs which bave died or may die of 
cholera, or from any cause whatever, can have no relation 
to the meat product—except to decrease it—as such animals 
cannot by any possibility pass the severe scrutiny and jp. 
spection to which hogs destined for killing and curing are 
subject; that, even if it were possible to pass such inspec- 
tion, no art of the curer could convert such animals into 
meat which could pass the inspection—in the words of 
leading curer—‘‘ even of a blind maa.” 

5. That the fears excited and fostered in parts of Eu 
by interested persons that any portion of hogs which have 
died or may die of cholera, or from any other cause, is or 
can be converted into merchantable lard, are fourn:ed on 
the grossest ignorance, for merchantable lard cannot be pro. 
duced from such dead animals. 

6. That every pound of the product rendered from dis. 
eased hogs, except that part used as a fertilizer, is plainly 
marked *‘ brown grease,” ‘‘ white grease,” or ** dead-hogs’ 
grease,” and sold as such, largely to soap manufacturers: 
and that its color and odor preclude it fron. being mistaken 
| for lard. 
| %. That the same care is taken in the handling and manu- 

facture of American lard which is taken in the handling and 
|curing of American meats; and that as the corn-fed Ameri- 
can hog is the cleanest of its species anywhere, it is undeni- 

|able that American lard is the purest lard in any market. 
8. That the percentage of American hogs infected with 
| trichine—though this question is thus far largely one of 
| supposition—is, in all probability, by reason of the superior- 
|ity of the breed and feed, much less than that among the 
| hogs in any other country. 

9. That the freedom from trichinosis of the two great 
| pork-consuming centers of the West, Chicago and Cincin- 
nati, furnishes the strongest possible evidence of the purity 
of American pork. In Chicago, for a series of years, in 
which forty thousand deaths were reported with their 
| causes, only two cases of trichinosis were reported. In Cin- 
| cinnati, during the same period, not one case was reported. 
10. That the reported cases of trichinosis have resulted 
| from eating uncooked meat shown to be inferior or rejected, 
and that thorough cooking entirely destroys this parasite and 
removes all danger in this regard from eating pork. 

11. That the selection, inspection, and killing of Ameri- 
can hogs, and the subsequent handling and curing of the 
|meat, are not surpassed, if at all equaled, for care, preci- 
| sion, and understanding, by the packers or meat-curers of 
any other country. 

12. That, as a rule, the hogs selected for foreign trade are 
in all respects equal to the very best disposed of in our home 
market. 

13. That the great exaggerations so industriously spread 
in regurd to diseased pork have been aided by the different 


its extremities. The other extremity of the cord is provided | significations attached to the word ‘‘ pig.” In Europe it is 


with a slip noose. 


The needle consists of some elastic | used as the synonym of log, whereas in America it means 


material, like reed or ox-tendon, which is covered with a! the young swine under six months, and generally refers to 


Fie. 1. 


succession of small tin cones, Its cost (in France) is about 
one dollar, The cords are about one one-fifth of an inch in 
diameter and cost about $5.00 per thousand. The extremity 
at which are tied the two or three knots (spaced four inches 
apart) is dyed red to make it more easily visible. About a hun- 
dred of these cords may be conveniently carried by the laborer 
by means of a girdle strapped around his body. To use the 
binder the operator takes one of the cords from his girdle, 
fastens the second knot in the votch (Fig. 2), passes the 
needle beneath the sheaf, and then, seizing the point, passes 
it through the slip-noose. Then placing his foot on both the 
sheaf and the noose, he pulls the needle through the latter | 
and at the same time releases the knotted end of the cord | 
from the notch. By this operation the sheaf is tied. The 


Fre. 2. 


those ouly a few weeks old. The number of “ pigs” that 
die from various causes compared with the number of 
*‘hogs” that die is very large, and grossly erroneous conclu- 
sions are formed by confounding the two words. 


COCA CULTIVATION.* 


Tue following abstract of an account, given by Mr. 
Markham, of coca cultivation, will, we doubt not, be read 
by many with interest: ‘‘ This plant,’ Mr. Markham says, 
‘is cultivated between 5,000 and 6,000 feet above the level 
of the sea in the warm valleys of the eastern slopes of the 
Andes, where almost the only variation of climate is from 
wet to dry, where frost is unknown, and where it , rains 
more or less every month inthe year. It is a shrub 
from four to six feet high, with lichens, called lacco in 
Quichua, usually growing on the older trunks. 

** Sowing is commenced in December and January, when 
the rains begin, which continu. until April. The seeds are 
spread on the surface of the soil in a small nursery or 
raised ground called almaciga, over which there is generally 
a thatched roof (huasichi). At the end of about a fortnight 


sheaves may be tied up as tightly as may be desired, and 
there is no danger whatever ot their becoming undone during 
any subsequent handling to which they may be submitted. 
The untying is performed just as rapidly; it is only necessary 
to grasp the colored end of the cord, pull on it, open the | 
noose, and allow it to slip through. The binding cords may 
be used for an indefinite period, and may be easily made 
by the laborer himself. They never break, and thus have 
the advantage over those made of straw, and which cosy | 
just as much and are very apt, through dryness or from | 

ing of poor quality, to part asunder. : 


THE QUALITY OF AMERICAN HOGS AND HOG | 
PRODUCTS. 


| by small stone walls. 


| mountains, 


| they come up, the young plants being continually wate 


and protected from the sun by the huasichi. The following 
year they are transplanted to a soil specially prepared by 
thorough weeding and breaking up the clods very fine by 
hand; often in terraces only affording room for a single row 
of plants, up the sides of the mountains, which are kept up 
The plants are generally placed in 
square holes called aspi, « foot deep, with stones on the 


| sides to prevent the earth from fallingin. Three or fourare 


planted in each hole and grow up together. In Caravaya 
and Bolivia the soil in which the coca grows is composed of 
a blackish clay, resulting from the decomposition of the 
schists which form the principal geolcgical features of the 
On level earth the plants are placed in furrows 
called nachos, separated by little walls of earth (umachas). 
at the foot of each of which a row of plants is placed; but 


| this isa modern innovation, the terrace cultivation being 


To correct by positive and personal evidence the false and 
exaggerated reports which have been circulated in Europe 
with regard to the quality of American hog products, the 
State Department has had the business of hog raising and 
pork packing investigated by the Chief of the Bureau of 
Statistics. In accordance with his instructions the Commis- 
sioner visited representative hog-raisers, buyers. shippers, 
pucking-houses, <tock yards, rendering establishments, 
health offices. and forwarding agents, and has now submit- 
ted his report, which will immediately be published by the 
Department for circulation in Europe. 

The conclusions arrived at in this report are as follows: 


1. That the swine of America are the best and purest 


breeds, and are fed and fattened for market on corn. It is 
not believed that swine are thus fed in any other country. 


the most ancient. At the end of eighteen months the plants 
yield their first harvest, and continue te yield for upwards of 
forty years. The first harvest is called quita calzon, and 
the leaves are then picked very carefully one by one to 
avoid disturbing the roots of the young, tender plants. 
The following harvests are called mitta (‘ time’ or ‘ season }, 
and take place three times, and even four times in the year. 
The most abundant, however, takesplace in March, imme- 
diately after the rains, the worst ‘at the end of June, called 
the mitta de San Juan; the third, called mitta de Santos, Is 
in October or November. With plenty of watering, a 
days suffice to cover the plants with leaves afresh. It ' 


* ‘Peruvian Bark: A Popular Account of the Introduction of Chinchone 
Cultivation into India." O, R. Ma 
Murray, 1880. 
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ce mel. This was followed by copious evacuations loaded 
~ with bile, the fever subsided quickly, and all went on well. 
i I may add that in neither of these cases was there any reason == 
ee to suspect accumulations. nec 
‘ I need not further multiply these notes. It is, perhaps, wb 
g because constipation is so common that people ignore it asa wo 
UA factor in the production of disease, and even physicians toc , 
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necessary to weed the ground very carefully, especially | mhowa. During the famine in Manbhum, a rupee would | 


while the plants are young, and the harvest is gathered by | purchase only about 24 pounds. 
women and children. | Some authorities state that two maunds of mhowa will 
“The green leaves called matu are deposited in a piece of | furnish a month’s food to a family of two parents and three 
cloth which each picker carries, and are then spread out in| children, It is, however, seldom eaten alone, being mixed 
the drying yard, called matucancha, and carefully dried in| with the seeds of the sdi tree (Shorea robusta), or with the 
the sun. The dried leaf is called coca. The drying yard | leaves of jungle plants; sometimes a sma!i quantity of rice 
is formed of slate flags called pizarra, and when the leaves is added. When fresh, mhowa has a sweet taste, with an 
are thoroughly dry they are sown up in cestos or sacks, odor somewhat suggestive of mice; when dried, it presents 
made of banana leaves. of twenty pounds each, strength- some resemblance to inferior kinds of figs. Cooking renders 
ened by an exterior cover of bayeta, or cloth. They are it vapid and utterly devoid of flavor. On distillation, the 
also packed in tambores of fifty pounds each, pressed newly-dried flowers yield a highly intoxicating spirit, called 
tighily down. Dr. Peeppig reckoned the profits of a coca daru, which is generally diluted with five to ten times its 
farm to be 45 per cent, he harvest is greatest in a hot, bulk of water, and is then sold at the rate of about 1d. a 
moist situation, but the leaf generally considered the best quart. Its odor is most offensive to Europeans, but British 
flavored by consumers, grows in dryer parts on the sides of | soldiers have been known to secure intoxication by drinking 
hills. The greatest carc is required in the drying; for too) it with held noses. By careful distillation, it is possible to 
much sun causes the leaves to dry up and lose their flavor, | get rid of the essential oi] which causes the unpleasantness, 
while if packed up moist they become fetid. They are| As much as six gallons of proof spirit have been got from 
generally exposed to the sun in thin layers. ,one hundredweight of the flowers. The rectified spirit, 
~ “Tn the district of Sandia, in Caravaya, there are two/| when placed in oak casks, takes a yellowish color, and is 
kinds of coca, that of Ypara and that of Hatunyunca, | preferred to high-class Irish whisky. Analysis shows it to 
which is a larger leaf. The yield is 45,000 cestos a year. | be wholesome. From the seeds is expressed a kind of 
In the yungus of La Paz, in Bolivia, the yield is about | oil, which is used for cooking purposes, for * «mixture with 
40,000 cestos. The coca trade is a government monopoly in | ghee (clarified butter), and for lighting and soap-making. 
Bolivia, the state reserving the right of purchasing from! The tree thrives in poor, stony ground, and might, there- 
the grower and re-selling to the consumer. The right is/| fore, be cultivated on land not available for other crops. 
generally farmed out to the highest bidder. . Though the natives protect such trees as exist, they do not 
“The approximate annual produce of coca in Peru_is| seem to take any steps to increase the number. The yield 
about 15,000,000 pounds, the average yield being about 800 | of flowers is proverbially regular from year to year. When 
pounds per acre. More than 10,000,000 pounds are pro- | dried, they will keep for almost any length of time. The 
duced annually in Bolivia, according to Dr. Booth, of La| large proportion of sugar (50 per cent.) contained in them 
Paz, so that the annual yield of coca throughout South | has attracted the attention of agriculturists, who see in 
America, including Peru, Bolivia, Ecuador, and Pasto, may | them « valuable cattle food; and Messrs. T. Christy & Co., 
be estimated at more than 30,000,000 pounds. At Tacna|of Fenchurch street, London, are already importing them 


the tambor of 50 pounds is worth 9 to 12 dollars, the fluc- 
tuations in price being caused by the perishable nature of 
the article, which cannot be kept in stock for any length of 
time. The average duration of coca in a sound state on 
the coast is about five months, after which time it is said to 
lose its flavor, and is rejected by the Indian as worthless.” 
Mr. Markham thus summarizes the uses of coca, Tea 
made from the leaves has mnch the taste of green tea, and 
if taken at night is much more effectual in keeping people 
awake. Applied externally, coca moderates the rheumatic | 
pains caused by cold, and cures headaches. When used to| 
excess it is like @verything else, prejudicial to the health; | 
yet of all the narcotics used by man, coca is the least inju- | 
rious and the most soothing and invigorating. | 
The author says he chewed coca, not constantly but aad, 


frequently, from the day of his departure from Sandia, an 

besides the agreeable, soothing feeling it produced, he found 
that he could endure long abstinence from food with less | 
inconvenience than he should otherwise have felt, and it | 
enabled him to ascend precipitous mountain sides with a 
feeling of lightness and elasticity and without losing breath. | 


“MHOWA” OR ‘‘MAHWAH,” AN INDIAN FOOD 
TREE. 


By C. G. Warnrorp Lock. 


Tue problem of insuring a sufficient food supply for | 
India’s millions cannot yet be said to be satisfactorily 
settled, though much has been done to avert future famines. 
Some remarks upon the Singhara wut, a highly important | 
article of diet among numbcrs of the natives of India, 
appeared in the Journal of January 31, 1879 (No. 1367, vol. | 
xxvii., p. 174). An equally deserving subject is the produce | 
of the mhowa tree. 

The name mhowa, which is spelt by Europeans in at least | 
a dozen different ways, is applied, it would seem, not only | 
to Bassia latifolia, the most important species, but also to B. 
longifolia and B. butyracea, whose fruits are likewise edible. ; 
The singularity of the genus consists in the fact that, besides | 
offering eatable fruits, their fleshy deciduous corollas are 
largely employed for the same purpose, and in point of fact | 
constitute a staple, and sometimes almost the only, article of 
diet available to the poorer classes of Indian natives during | 
several months of each year. Bassia latifolia is abundant in 
all parts of Central India, and is cultivated in many other 
districts. 

Toward the end of February or the beginning of March, 
as the crop of flowers approaches ripeness, the corollas, | 
becoming fleshy and turbid with secreted juices, gradually | 
loosen their adhesion to the calyx, and fall to the ground in 
a snowy shower. The duty of collecting the fallen blossoms 
is chiefly performed by women and children; at dawn they 
may be seen leaving their villages with baskets and a supply 
of water for the day's use. Before the crop bas begun to} 
fall they take the precaution to burn away the grass and | 
leaves at the foot of the trees, so that none of the blossoms 
may be hidden when they fall. The gleaners geuerally | 
remain under the trees all day, alternately collecting the | 
crop and sleeping, and the male members of the family visit | 
the trees once or twice during the day, in order to carry 
away what has been collected. At night, bears, deer, and 
otber animals visit the trees, to take their share of the crop. 
At early morning and late evening, the less frequented trees 
on the borders of the jungles attract numbers of jungle-fowl 
and pea-fowl. Cattle are also very fond of the flowers, and | 
cows’ milk has in consequence, at this season, a strong flavor 
of mhowa. 

It often happens that the collectors come a considerable 
distance, in which case they erect with the branches of the sd/ 
tree (Shorea robusta), a temporary encampment of huts, in | 
which they live until all the crop is gathered in. In front | 
of each of these huts a piece of ground is made quite | 
smooth and hard, for the purpose of spreading out the flowers | 
to dry in the sun. When perfectly dry they have a reddish 
brown color, and are reduced to about a quarter their origi- 
nai size and half their original weight. It is x custom with 
some of the natives, before spreading the flowers out to 
dry, to pull off the ring of minute foliaceous lobes which 
crowns the fleshy corolla. It is very difficult to obtain any 
trustworthy statements as to the yield of the trees, A first- 
class tree, it has been said, will continue to shed its blossoms 
for 15 days at the rate of 120 pounds a day; but this estimate 
is probably double what it ought to be. The rent of trees 
varies with their abundance in the district, the quality of 
‘he preceding rice harvest and various other circumstances | 
hearing upon demand and supply. The extreme prices 
ascertained by Mr. V. Ball, of the Geological Survey, to 
have been paid for permission to collect, in various places, 
were 2d. and 4s. The saved crop varies equally in price, the 
xtremes being 120 pounds and 480 pounds for a rupee (2s. ); 
but when, as is most frequently the case, the exchange is 
made in kind, the merchants _ only a small] quantity of 
salt and 6 to 8 pounds of rice for the maund (80 pounds) of 


for that purpose. 


ACTION OF FROST ON EVERGREEN PLANTS.* 


WHEN plant-tissues are attacked by frost, ice is generally 
formed, not in the interior of the cells, but on the surfaces 
of the organs, or in the intercellular spaces, where, indeed, 
considerable quantities of ice may accumulate, forcing back 
the tissue. When the ice crystals form in the intercelluler 
spaces of green plants, one generally observes a change of 
color ; in place of the normal more or less grayish-green, 
the parts become a much darker green, because the air be- 
tween the green cells is replaced by ice. These parts are 
also more transparent than usual. 

In frozen leaves these changes may easily be observed, es- 
pecially on the under sides, where the intercellular spaces 
are very numerous. The leaves then look as if they were 
injected with water, and, as if water had been intro- 
duced into them from without ; but really itis the cells that 


have furnished the water to form the ice-crystals in those 


intercellular spaces. Thus the case is not one of injection, 
but of a phenomenon which we might designate as infiltra- 
tion. If the infiltrated parts thaw, and cuntinue to live, the 
liquid goes back from the intercellular spaces into the cells, 
and the normal color returns. 

Besides this infiltration, one observes in various plants in 
the frozen state, that their leaves hang down, as if they 
were withered. On thawing they resume their normal po- 
sition. In some few plants it has been observed that both 


of these symptoms of the frozen state of leaves very quickly 


disappear, and the idea was suggested that both phenomena 
are results of quite special peculiarities of organization. 
Still, the possibility remained open that they are simply con- 
sequences of general but still little known laws, which gov- 
ern the freezing and thawing of plant-tissues (a matter to 
be determined only by more extensive systematic research). 
This question has been investigated recently by Herr Moll, 
in Utrecht. 

He had repeatedly noticed that, by merely touching for a 
moment, with the finger, the infiltrated leaves of evergreen 
plants, he would make the dark green color of the lower side 
give way to the normal color, while the untouched parts re- 
mained infiltrated. This observation prompted some experi- 
mentsas to whether the infiltration always disappeared with 
such remarkable rapidity on thawing of frozen leaves. Ac- 
cordingly, infiltrated leaves of various plants were plucked, 


' and brought directly into au unheated room, the temperature 


of which was above zero. With watch in hand, Herr Moll 
observed the time in which the dark-green color was replaced 
by the normal. In many cases, this took place almost in- 
stantaneously, in others the time was longer, but always a 
few minutes sufficed for all traces of infiltration to disap- 
pear, without the plant ever suffering through the rapidity 
of the thawing. This phenomenon was general. 

A further question was, whether this thawing, when the 
infiltration suddenly disappears, « rarefaction of air takes 
place in the intercellular spaces, while the liquid returns 
into the cells. An affirmative answer would prove that the 
leaves in freezing underwent a diminution of volume, since 
the cells let out a part of their sap-into the intercellular 
spaces, and this forced out the air. To ascertain the truth, 
Herr Moll let frozen leaves thaw under water, and found 
that the leaves, after thawing, were, indeed, more or less 
strongly injected, and so that they had taken up water, becom- 
ing more or less darkly colored in consequence. He inferred 
that the frozen leaves, on thawing, experiencd rarefaction of 
air in the intercellular spaces, and, therefore, that the freez- 
ing is accompanied by a decrease of volume of the leaves. 

he visible hanging down of the frozen leaves in many 
plants formed the subject of special inquiry, in whiclr he 
made exact measurements of the direction of the leaves 
during the processof thawing. With a very simple appara- 
tus, which served to measure the fixation of the leaf on the 
petiole, and the direction of the leaf point, Herr Moll satis- 
fied himself that evergreen plants always change their direc- 
tion in freezing, even where this change is not visible with- 
out special means of observation. The time taken by the 
leaves in thawing to reach their highest position varied in 
differ-nt plants between 7 and 30 minutes. On an average 
it was about 18 minutes. 

As to the rapidity of motion of the leaves the experiments 
proved that this at first increases, reaches a maximum, then 
decreases. The increase, however. lasts but « short time, 
and the decrease is much longer. Hence the maximum lies 
not in the middle, but more toward the beginning, and it 
lasts only a very short time. 

Finally, Herr Moll sought to ascertain whether the 
change of direction of the leaves merely depended on their 


‘becoming more lax or whether other factors operated. In 


the former case leaves ailowed to freeze in inverted position 
must equally sink down, and, in thawing, they must become 
erect, but thereby perform a movement which, under nor. 


* Prom Der Naturforechers 


mal conditions, would be a sinking. Experiment showed 
that the laxity of the leaves, whose cells have given up 
water in freezing, is, if not the only, yet the principal cause 
of the down hanging of frozen leaves. 


CHEAP ORNAMENTAL GARDENING. 


Tue hardy flowering plants which are cultivated in gar- 
dens may be divided into two classes—those which require 
much care and nursing, and those which take care of them- 
selves, Owners who have a few square rods or an acre of 
wild scattered bushes on their farms, or a portion of a 
wooded ravine, may add creatly to its beauty and attrac- 
tions by planting, at suitable points,a variety of these hardy 
bloomers, Seme will grow on thin or rocky soil, while 
others require greater depth and richness: some want broad 
sunligbt, and others require shade. But all will succeed 
and flower freely year after year without care if a proper 
selection is made. “We visited the neglected garden of an 
eminent florist fifteen years after his decease, and had an 
opportunity of seemg what ornamental plants would: hold 
theirown. The place had passed into the hands of an 
owner who cared nothing for ornamental plants, and not the 
slightest attention had been given to the garden. Yet we 
found the following plants giowing freely, and blooming in 
their season: Dodecatheon meadia, Veronica apicala, gentian- 
cides, and australis, Yueca jslaceidu, Delphinium elatum, Ruad- 
beckia, hirta, and fulgida, Spirwa /obata, several species or 
varieties of Pwonia, Clematis erceia, aud integrifolia, several 
varieties of the English cowslip,several species of Jris Phloe 
subulata, two species of Funkia, three of Narcissus, several 
of Campanula, and a number of other plants. Under the 
shade of a high tight fence, in a border which bad been pre- 
pared for them, were fine specimens of Cypripedium speeta- 
bile, Lilium Superbum, and tine bushes of orange Azclea, 
Most of these plants were partly shaded by shrubs and ever- 
greens, which retarded the growth of grass and gave them a 
better chince, and such plants would be likely to suececed in 
a thin, wild growth of bushes, 

The plants which will succeed best in an informal garden 
are the hardy bulbs and the flowering herbaceous perennials, 
such as snowdrops. crocuses, squills, tulips. and jonquils, 
among bulbous plants, and a large number of perennials, 
which may include most of the preonias (which in their 
season, will make a magnificent show with no care), the blue 
baptisia, the tuberous-rooted asclepias, the larger larkspurs, 
Yucea flaccida, several spirwas, tbe hardier irises, Cicentra, 
and a large number of others; andto them may |. added 
many wild flowers from the woods, such ss sunguinaria, 
hepatica, wood lily, erythronium, trillium, and others. Ever- 
greep ferns may occupy the wilder and more shaded por- 
tions of the grounds. Tulips must have open sunshiue. 

The main requisite for success isto get these plants : tarted 
and under way, which may require .. mellow bed of earth 
for a year or two, after which they will maintain their own 
ground. Two modes of arrangement may be adopted, 
either of which will answer well. One and the easiest, is to 
plant the common grounds which surround the dwelling 
with these flowers, between or under trees, in cultivated 
beds for a vear or two, and then let them care for them- 
selves; and the other is to select a wild and broken piece of 
and, or a ravine, scatter the flowers through it at appro- 
priate places, or where they will be likely to grow, and 
make simple and smooth walks winding among them, 

Some of the plants we bave named for this kind of gar- 
dening may require removing after a lapse of years, but 
many others, including such hardy bulbs as suowdrops and 
tulips, have been known to continue undiminished in vigor 
for a quarter of a century or more. But, neverticless, when 
growing in wild places most of them would be benefited Ly 
top-dressing with old manure. 

In addition to the herbaceous plants, it would be well to 
plant the finer cultivated shrubs on the borders, or amid the 
wild, patural growth, when a rough surface is selected, to 
augment the variety and interest. Hardy rhodoJjendrons, 
for example, which succeed so well in partial shade, are 
peculiarly fitted to plant among thickly growing trees, and 
when thus treated they have continued to bloom for tweaty 
years or more. The common lardy shrubs of nny kind may 

‘e scattered along the borders of the more w«oded por- 
tions of the ground, but they should be rather sparsely in- 
troduced in these places.—Country Gentleman. : 


“FAYE’S OCOMET.* 


Ir now becomes my duty to put before you the main points 
in the investigations,of Professor Axel Méler on the motion 
of “Faye’s comet, for which your council have ibis year 
awarded him the gold medal of the society, and this | <hall 
endeavor to Co in as succinct a manner as possible, 

The comet which forms the subject of investigations for 
which the medal has been awarded was discovered by M. 
Faye, at the Observatory of Puris, on November 22, 1848, 
about five weeks after its perihelion passage. Notwith 
standing this, the impossibility of representing iis motion 
by parabolic elements was soon evident, and the limited ex- 
tent of the orbit being indicated a few weeks after discovery, 
the attention of observers was specially directed to the comet, 
and observations were made as late as April 10, 1844, by M. 
O. Struve with the Pulkqwa refractor. A pretiy complete 
determination of the orbit from the observations of 1843-44 
was made by Le Verrier, who also calculated the perturba- 
tions during the ensuing revolution due to the action of 
Venus, the Earth, Mars, Jupiter, and Saturn, snd thus ob- 
tained the elements corresponding to the next perihelion 
passage on April 3, 1851. At that time Professor Challis 
was giving close attention the observation of comets by 
means of the Northumberland Equatorial at Cambridge, 
and with the aid of the Epbemeris founded upon Le Ver- 
rier’s elements he succeeded in observing Faye's Comet as 
early as November 28, 1850, continuing his observations un. 
til March 4, or nearly a month after it was seen elsewhere. 
Observations at this second appearance were contincd to 
the Cambridge Observatory, and the Observatories at Pul 
kowa and Harvard College, U. 8. Le Verrier issued an 
Ephemeris.gorrected by the earlier observations at OCam- 
bridge, but did not further continue his calculations. 

It does not appear that any computations bearing upon 
the return of the comet in 1858 were made, beyond an ap- 
proximate Ephemeris circulated from the Nautical Almanac 
office. With the aid of this Ephemeris the comet was de- 
tected by Dr. Bruhns, with the Berlin Refractor, on Septem- 
ber 7, and observations were continued till October 16, 

Early in 1859 the Society of Natural Sciences at Danizic 
offered a prize for the determination of the orbit of Faye's 
Comet from the three appearances of 1843-44, 1850-51, and 

* An address lately deliv by J. R. Esq... 
Professor Axel Moller. 
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1858, the memoirs to be sent in at the beginning of January, was less than two-thirds of the Earth’s mean distance from the | genera and families which are new to the North Americay 
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— 


1861. 1am not aware if it was this circumstance which di- Sun; thus pet rename have been rigorously calculated | ceast, this field has suffered almost total neglect. 


rected Professor Moller’s attention to the comet, but it was Shier from December 25, 1838, to January 13, 

at eo that his investigation of its motion was com- 1581. 

menced. His first 

tronomische Nachrichten, and is dated from Lund in April, ing node in 1816, and infers a minimum distance of about 03. 
t 


1860. Adopting the elements which Le Verrier had brought 


by Professor 


per appeared in No. 1259 of the As. of a much nearer approach near the passage of the ascend- 


is necessary to bear in mind that the class of computa- | but soft and without a stony skeleton. 


Nearly three months of the time of two members of 


In the same paper he also examines the circumstances | party, Mitsukuri and Wilson, were given to the study of the 


abits, anatomy, and development of Renilla, a compound 
| Polyp very much like that which forms the precious cory} 
The animals which 


forward to 1851, he compares them with the series of Cam- | tion involved in Professor Axel MOller’s investigations is, so | form the community are so intimately bound together that 
bridge observations, commencing on December 25, 1850, | to say, of a high order, and does not admit, as is often the | the community, as a whole, has a well marked individuality, 


and forming normal places, he obtains corrected elements | case with heavy masses of astronomical calculations, of be- 
for 1848. From this amended orbit he calculates the per- ing set out for the ordinary computer. Considerable mathe- 
turbations of Venus, the Earth, Mars, Jupiter, Saturn, and | matical knowledge and knowledge of refined methods and of 
Uranus, for the intervals over which the comet was observed | their adaptability to particular cases is absolutely essential; 
in 1848-44 and 1850-51, and then makes a comparison with and Professor Modller's success has proved that he possesses 
the observations at both appearances. Normal places are | thisknowledge in an eminent degree. I believe that you will 
again formed and the orbit is further corrected. Thus pretty consider that your council has been fully justified in award- 
accurate elements are derived for 1843, November 9, and ing to Professor Moller the highest mark of approval and 
1851, Februavy 20, which form the definite results of Profes- respect which the Royal Astronomical Society has it in its 
sor MOller’s first communication. 
In No. 1295 of the same periodical he brings the observa- award will give satisfaction to astronomers ip all countries, 
tions made in 1858 to bear upon the orbit, having first calcu- as encouraging a very monotonous and tedious, but not less 
lated the perturbations during the comet's visibility as be- important branch of astronomical research. 
fore, and introduces Encke’s hypothesis of a resisting me- he President then, delivering the Medal to the Foreign 
dium, the existence of which bad been rendered so probable Secretary, the Earl uf Crawford and Balcarres, addressed 
from the researches made by that astronomer on the mo- him in the following terms: 
tion of the comet that bears bis name. He considered that In transmitting our Gold Medal to Professor Axel Moller, 
the calculations detailed in this second memoir (involving, I ask you, my Lord Crawford, to assure him of the great in- 
it will be seen, three appearances of the comet) proved that terest which the Royal Astronomical Society bas taken in 


power to bestow, and I further entertain the belief that this | 


distinct from that of the separate animals which compose 
it. The compound individuality of Renilla is quite rudi. 
mentary as compared with that of a Siphonophore, and as 
there is no trace of it in the closely allied Gorgonias, it fur. 
nishes an excellent field for studying the incipient stages in 
the formation of a compound organism by the union and 
specialization of a community of independent simple organ. 
isms. With this end in view the anatomy of a fully developed 
community was carefully studied, and the formation of 
community was traced by rearing a simple solitary embryo 
in an aquarium until a perfect community had been devyel- 
oped from it by budding. During the process of develop. 
ment the law of growth by which the characteristics of the 
compound organism are brought about was very clear} 
exhibited, and it is fully illustrated by nearly one hundred 
drawings. 

Next summer there will be room at the laboratory for ten 
instead of six students. The nature of the results of this 
and the first and second season’s work of this laborato; 


a hypothesis was needed to explain the motion of Faye’s bis researches on the motion of Faye’s Comet during the | certainly show that scientifically the success is all that could 
Comet, and that one of the character advocated by Encke | long period over which they have extended, and toconvey to | bave been expected; and we may expect that if the institu- 
would be nearly correct. This conclusion naturally attracted him the best wishes of the s: ciety that health and energy | tion is permanently maintained by the Trustees of the Uni- 
the attention of astronomers, because Faye’s Comet at no may be spared him to continue these researches, which have | versity, the results will be most creditable to American 


time approaches the Sun within the Earth’s mean distance, | been attended with such admirable and well-merited success. 
and the effect of a resisting medium could hardly have — —_ 
been expected to have been appreciable upon the comet’s 
motion ; This question is further examined by Professor SEASIDE ZOOLOGY. 
Mller in No. 1814 of the Astronomische Nachrichten, with| From advanced sheets of the report of Professor W. K. 
reference to a communication made by Baron Plana to the Brooks, Director of the Chesapeake Zodlogical Laboratory of 
Turin Academy, and again in No. 1817, with respect to the Johns Hopkins University, we learn that by the liberality of 
hypothesis of Valz on the density of the ether. the trustees he was enabled to spend a much longer period 
th No. 1858, Professor Moller has some further researches | than hitherto at the seaside, and was provided with a more 
on the orbit of the comet from the observations at the first | liberal outfit, including a steam launch which was built for 
three returns, in which additional refinement is introduced | their use in the last spring, at Bristol, R. I., and has proved 
in the computation of the planetary perturbations, and aa very efficient auxiliary. The necessary books, dredges, 
close representation of the observations is produced, the or- and other instruments were also provided by the University. 
bit for 1858 being considered not only exact enough for pre- | In addition to the opportunities afforded to three of the 
diction at the ensuing return to perihelion, but for connect- members of their own academic staff, three other gentlemen, 
ing with accuracy the observations that might be then made devoted to the study of zodlogy, were invited to avail them- 
with the earlier ones. In his next communication to the selves of the scientific facilities of the station. 
Astronomische Nachrichten, with reference to Faye’s Comet; The laboratory was opened at Beaufort, \N. C., on April 
(No. 1522), he made an announcement which is of especial | 28, 1880, and closed on September 30, after a session of 
interest, as according with the a ideas of as- | twenty-three weeks. It was supplied with working accom- 
tronomers on the improbability of resistance to the motion modations for the six investigators who were in attendance. 
of the comet from the ethereal medium: he there states dis- | Beaufort was selected for the third season’s work because 
dinctly that he had given up the idea of action from this | it is the nearest accessible town south of Baltimore which 
cause, and had satisfied himself that the observations at the is favorably situated for zodlogical study. The advantages 
any hypothesis whatever. This conclusion, it must be ob- | expenses of a session of twenty-three weeks this year were 
served, had not been arrived ut without the introduction of considerably less than those of a ten weeks’ session the year 
one refinement after another, and wading through a very before. j 
heavy mass of computations of a difficult and laborious| The scientific advantages of Beaufort are very great; the 
character. In the same memoir, slight corrections are | most important is the great difference between its fauna and 
again applied to the elements in 1843-44, 1850-51, and 1858, that of our northern Atlantic coast. 
and the orbit of the latter year iscarried forward to the en-| The configuration of our coast line is such that Cape Hat- 


‘first three appearances were perfectly accordant; without of a location in a town are well shown by the fact that the 
pe M 
us 


| biological science. This department is not strong in the 
United States, and if the Johns Hopkins University can per- 
manently aid in its development, with officers and students, 
so ready to avail themselves of the privileges offered, it is to 
be hoped that the question of a few hundred dollars will 
not be an obstacle to the success of the undertaking— Amer, 
Naturalist. 


THE INCONCEIVABLE AS A TEST OF TRUTH. 
By F. H. Nasu. 


Tuar all our knowledge is subjective is now looked on by 
a large number of those who think on such matters as a 
| proposition proved. That this is equivalent to saying that 
knowledge in the true sense of the word is not to be attained 
| by us at all, is at least to ‘‘our present reason” evident. 
That the same proposition logically involves general 
skepticism is not, however, my reason for calling it or its 
/alleged proofs in question. ie it be true, let it stand. 
“* Fiat justitia ruat celum.” Locke was no skeptic, yet his 
system, which referred all our ideas to experience, neces- 
|sarily led to skepticism. Kant did not love skepticism, he 
| desired to set up a barrier against it; yet he is supposed to 
| have completely established the dcctrine of the subjectivity 
|of our knowledge, and may, therefore, be considered the 
|father of such modern skepticism as deserves the name of 
| philosophy at all. Kant saw that Locke had totally failed, 
|as all men must fail, in the attempt to trace all our ideas to 
|experience. He admitted the existence of @ priori ideas or 
| principles of mind, independent of all experience. The ad- 
| mission of one such idea, on principle, is of course the anni- 
|hilation of the empiric system. Kant taught that the 


suing return in the autumn of 18%5, by the calculatiou of teras, the most projecting point south of New York, deflects | phenomena of experience, meeting there a priori principles 
the planetary perturbations in the interval; Professor Moller the warm water of the Gulf Stream away froin the coast, | (which might as well be called innate), formed our knowledge, 
also supplied an accurate Ephemeris from July 1 to No- and thus forms an abrupt barrier between a cold northern | which was, therefore, the joint production of the Ego and the 
vember 22. This memoir, in which precise prediction of | coast and a warm southern one. The fauna north of this| Non-Ego. Locke had compared the mind before experience 
Faye’s Comet was first made, is dated from Lund, in March, barrier passes gradually into that of Southern New Eng- | to a sheet of blank paper. According to Kant’s view it might 
1865. The comet was detected by D’Arrest, with the Co- land, while the fauna south of the barrier passes without | be compared to the glass of the photographer, on which the 
penhagen Refractor, on August 22, and, in publishing his | any abrupt change into that of Florida, but the northern | picture is the joint work of tbe sun’s rays and the prepara 


first observation, he wrote: ‘‘ The agreement with - fauna is sharply separated by Cape Hatteras from the 
fessor Moller’s calculations, after the seven years’ invisi- southern. 
bility of the comet, is extraordinary, in fact almost com-| During the past season Dr. Brooks worked out the inter- 
plete,” the difference being only 1-7 in right ascension and esting life history of Leucifer, and Mr Wilson that of 
4’ in declination: notwithstanding the refinement intro- Phoronis, which have been published in abstract in the 
duced into Professor Mléller’s work, probably no one had Naturalist. 
anticipated so admirable a confirmation of the skill and la-| Another interesting group which was studied is the Por- 
bor with which it had been conducted. Inthe Astronomische | cellanidwe; the least specialized of the true crabs. The 
Nachrichten, No. 1548, Professor Moller continued his accu- | adults of our American species are almost restricted to our 
rate Ephemeris to April 14, 1866. southern waters, although the swimming |arve are carried 
Resuming his investigations in 1870, he found that when north by the Gulf Stream. Within the last two years two} 
the observations of 1865-66 were brought to bear upon them, northern naturalists have studied these floating embryos 
in addition to those at the three previous returns, the agree- upon the south coast of New England, but as they were 
ment between calculation and observation was not so satia- | working upon stragglers so far from home, their accounts 
factory as before. He accordingly did not shrink from a are incomplete and somewhat contradictory. The advan- 
complete revision of the computation of perturbations, aim- | tages at Beaufort enabled them to contribute towards the 
ing at the utmost attainable accuracy; the normal positions | solution of this confused subject by raising one species of 
were thoroughly examined, improved places of some of the Porcellana from the egg. 
comparison stars introduced, and, in treating the equations They also raised six other species of crabs from the egg, 
of condition, a term was included for the correction of the and made drawings of the more important stages of devel- 
mass of Jupiter deduced by Bessel from the elongations of opment. One of the species which was thus studied is the | 
his satellites, which had been adopted through the whole of edible crab. Its metamorphosis has never been figured, 
Professor MOller’s work. Thus the most precise orbit it and although it presents no unusual features, its economic 
was possible to determine for 1865, as the ground-work for importance gives value to exact knowledge of its life his- 
further computation, was obtained. The value of Jupiter's tory. | 
mass indicated by these laborious researches on the motion Mr. Wilson also studied thedevelopment of one species of | 
1 Pycnogonida, a group of very peculiar Anthropods, dis- | 
of Faye’s Comet was found to be ——-——, that assigned by | tantly related to the spiders. As he has paid especial atten- 
1 1047°788 tion to the systematic study of this group, and is now 
Bessel , these values agreeing within their engaged is describing the Pycnogonids collected in the Gulf | 
7879 Stream by Mr. Agassiz, the opportunity to study them alive 
probable errors. Details of these additional computations in the laboratory has been a great advantage to him. | 
will be found in V. J. S., vol. vii. Another important investigation is the study by Mr. | 
The perturbations during the ensuing revolution were cal- Wilson, of the embryology of the marine Annelids. Althougb | 
culated with all strictness, and elements assigned for the the representatives of this large group are abundant and 
epoch of the comet’s return to perihelion in 1878. Its track widely distributed, little was known of the early stages of 
in the heavens in that year was unfavorable for observation, | their development until he procured the egys of several 
and only four positions were secured between September 8 species and studied them at Beaufort. This investigation | 
and December 23. By the Marseilles observation on the has shown, among other things, that the accepted division 
former date, Professor Méller’s predicted place was less than of Annelids into two great groups, the Oligocheta and 
six seconds of arc from the true one, a really marvelous Polycheta, is not a natural method of classification. The 
confirmation of the accuracy with which his investigations work upon the development of marine Annelids was sup- 
of the comet’s motion during forty years had beev conducted. plementary to an investigation which Mr. Wilson carried on 
Once more he determined the effect of perturbation dur- last spring at Baltimore, and which he will continue this 
ing a whole revolution, with the same refinement as pre- winter, upon the development of land and fresh-water 
viously, and in September, 1878 communicated to the Annelids. 
Academy of Sciences at Stockholm elements and ap accu. As much time as possible was given this season to the 
rate Ephemeris for the actual appearance of 1880-81, and study of the hydroids and jelly-fish of Beaufort. The life 
as we have just seen, with renewed success, though the history of several of them were investigated, a thorough 
effect of planetary attraction in this intervaf has been anatomical study of some of the most important forms 
greater than in any other revolution since the comet was were carried on, and nearly two hundred drawings were 
discovered. made. It is almost impossible to complete a study of this 
Not content with following the comet through each suc- kind in a single season, but if'one or two more summers 
cessive revolution from 1843, Professor Moller, in a paper can be given to the work, we have every reason to hope 
presented to the Academy of Stockbolm, in January 1873, for valuable results, for although the North Carolina coast 
computes the perturbations backward to December 25, 1838, is the home of many species which are only found as 
and ascertains the effect of a pretty near approach to Jupiter | stragglers upon our northern coast, and of other species 
‘p March, 1841, when the from the planet whick are not known to occur anywhere else, and of some | 


being - 
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| tion of silver. It may be worth observing tbat in this last 

case the outlines are true to external objects, while the 
| coloring is false. Now whatever title we may give to these 
| @ priori ideas—primary, innate, connate, or necessary—the 
| acknowledgment of their existence is fata! to the theory that 
all our knowledge is based on experience. Kant acknow- 
ledged their existence, and thus opened at least a 
chink through which Descartes might peep and see 
how much had been really added to mental science since his 
time. 

But if our knowledge be not wholly founded on experience 
it may still (if it deserves the name) be founded on experi- 
ence and our nature, and so be truly subjective. Whether it 
is so is the question before us. If we can know anything 
with the certainty that it ever was and ever must be true, 
irrespective cf our existence or the actual existence of any 
given beings, then so much of our knowledge, be it never so 
little, is necessary truth—not subjective, but objective. _ If, 
on the other hand, there be no truth so certain but that, in a 
new sphere, or with new enlightenment, we might find it to 
have been an illusion, then all that we have by way of 
knowledge is subjective and possibly illusory. It cannot be 
called subjective because it is iz us unless it also appear that 
it is of us. 

Are there then any necessary truths? Dr. Whewell’s 
definition of necessary truths will suffice for my purpose. 
“‘ Necessary truths are those in which we not only learn 
that the proposition is true, but see that it must be true, 
in which the negative is not only false but impossible, in 
which we cannot, even by an effort of imagination, or in 
a supposition, conceive the reverse of what is as.erted.” 
Here, the inconceivable is clearly admitted to be the test of the 
pose of a necessary truth, independent of ourselves. 

f then there be any proposition the contradictory of which 
is inconceivable, that proposition is true, and as part of our 
knowledge is not subjective but objective. Although in us, 
it is not of us, but belongs to the eternal nature of things. 
It is not the Ego nor a part of the Ego. It has come to it, 
and it has not come from experience. It is as objective \o 
the human mind as anything could be supposed to be to any 
other thing. But are there any such truths ? And what is 
the inconceivable? It soapens to me that this term has been 
— with wonderful negligence, even by most distinguished 
writers. 

Mr. Mill says that “ inconceivableness has very little to 
do with the possibility or impossibility of anything in 
itself, but is a matter of accident and of the past history 
and habits of mind” Even Whewell abandons his own 
definition, and speaks of the existence of antipodes and the 
Copernican system having been at one time ‘‘ inconceivable.” 
Spencer connects it with the result of human experience, 
and that leads us to the detection of the abuse of the word 
which renders it now utterly useless in philosophy, viz., the 
confusion, as I venture to call it, between the ‘‘ conceivable” 
and the ‘‘believable.” In like manner, Hamilton. in order 
to show that the “inconceivable” may sometimes be true, 
adduces this dilemma: ‘‘ Either matter is infinitely divisible, 
or there is a limit to its divisibility, but we cannot conceive 
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either.” We certainly cannot realize either, or picture it to 
ourselves, or make it a clear — of contemplation. But 
this is no" the sense of the word conceive, in which it can be 
of any use in philosophy, because in this sense, the conceiv. 
able is undoubtedly —- to accidental circumstances, and 
must be different in different men. But when the word is 
taken in its true sense, the case is quite different. 

Hamilton admits that there are two propositions absolutely 
true, quite independent of us, viz., that two contradictory 
propositions cannot at once be true, or at once be false. 
Although these certainly go but a little way toward enlight- 
ening us on the nature of things, yet they are of great value 
as supplying clear types of the impossible, That they are 
wholly independent of experience appears from this, that 
should a man be found to whom they were not self evident, 
the case would not for a moment be supposed an exception 
to a general consent, or a deviation from the ‘‘net result of 


experience,” but simply as evidence sufficient of the absence | 


of suspension of the reasoning power in that man. Such a 
man would of course be incapable of knowledge, and as to the 
conception of general ideas, would not «differ from the brutes. 
Thus we obtain a very moderate test of the presence or 
absence of reason. This test will admit to the class of 
rational beings all men and women, educated or uneducated, 
civilized or barbarous, who are completely human beings 
and not idiots. Idiots are persons incapable of perceiving 
that it is impossible that two contradictions should be either 
both true or both false: I take to be persons either without 
the faculty of reason or with the means of communication so 
deranged that we may imagine them to mean one thing when 
they seem to say or signify another, while we cannot 
determine that they conceive any idea at all. I would now 
define ‘‘the inconceivable” to be that which no one in 

sion of reason can entertain for a moment as possible, 
but must reject as repugnant to reason itself, as a contradic- 
tion which destroys itself, in which there is nothing to 
picture to the mind or to discuss “ vow et preterea nihil.” If 
this be so, whatever was at any time inconceivable will be 
for ever so, and nothing that has ever been conceived was at 
any _— or by any other persons inconceivable. What men 
could be persuaded to believe, or even to entertain as 
possible or probable, bas always varied with the circum- 
stance and will always vary; but before these questions of 
possibility, probability, or credibility can arise, the mind 
must first be able to conceive the proposition that it does not 
in the expression destroy itself. lt must stand before the 
mind as possible under some circumstances, even if it is to 
be condemned as ingpossible under the existing or supposed 
circumstances. 

The ancients, who are erroneously said to have been 
unable to conceive the existence of antipodes, because they 
refused to believe it, had their attention been drawn to some 
flies walking on the ceiling, just as others walked upon the 
table, would have replied that men were not like flies, a 
direct appeal to experience. They conceived the proposi- 
tion, but they rejected it on account of certain objections. 
The same is true of other ordinary illustrations of the ‘‘in- 
conceivable.” But we have here the means of giving a 
clear definition of it, and thus restoring the term 
to usefulness, The man who can comprehend the general 
proposition, that of two contradictions both cannot 
possibly be true, nor both false, anywhere or in any state of 
being, is i of reason. The man who cannot com- 
prehend this as a general proposition is destitute of reason. 

“The inconceivable” is that which every man possessed 
of reason is ipso facto compelled to reject as incapable of 
being presented to the mind as a supposition, as involving 
the negation of that understanding which was to consider it 
as in fact self destructive. It is on this ground, and on this 
ground only, that Sir W. Hamilton can affirm his two 
propositions, that their contradictories are to this exact 
extent absurd. To say, therefore, that these propositions are 
certain, and that we have no other certain knowledge, is to say 
that there is no other proposition for which we would claim 
certainty, of which the contradictory is not conceivable in the 
sense which I have proposed for that term. All those, there- 
fore, who assert that we have not the like certainty of any 
other proposition. are bound, if any proposition is offered to 
them as of equal certainty, to be prepared to say that they 
can and do conceive the contradictory of that proposition as 
possibly true in some other sphere and possibly apparent 
in another state of enlightenment. If reason ab- 
solutely refuses the possibility of the contradictory, it ipso 
facto affirms the independent and absolute truth of the pro- 
position. 

To illustrate this, let the idea be that of a man reclining in 
a blast-furnace drinking melted marble; or of a tempera- 
ture that would freeze the flame of a lamp, so that it should 
be gradually forced upward in the form of a pellucid cone; 
or of hydrogen stored in blocks to be split up for fuel, or of 
preserving the heat of the dog-days in casks to temper the 
severity of the winter. These ideas are quite opposed to 
experience, but there is no contradiction present. They 
are conceivable. Again, a region where the attraction of 

vity was replaced by repulsion so that houses had to 
be screwed into the ground, etc.; or where people were born 
in a state resembling old age, and after passing through 
maturity, youth, aud childhood, attained to infancy, and 
then died; or where a man could detach a diseased organ 
from his body and leave it with the physician for repair as 
he would his watch with the watchmaker. All these are 
ideas which experience does not aid us to realize, but reason 
stands neutral. There is no contradiction; they are not in- 
conceivable, therefore not necessarily false; and a rational 
man is bound to say that such things could be. Any convic- 
tion that we may feel that they are not is only subjective, or, 
in plain English, matter of opinion. 

ut let the suggestion be of a region where things and 
conditions of things begin to be, without anything making 
them begin to be; or where things can be conscious of thought 
without existing; or where a number of lines in one plane, 
intersecting at one point, can make angles exceeding in sum 
those made by the first two; or where there can be merit 
without intention, or guilt without free will; or where there 
may be limits to space and no space beyond those limits, 
that is to say, beyond those limits neither something nor 
nothing; or where there is no duration or succession, but all 
things are simultaneous; or where there is no number, 
but 1,000 may be sometimes more, sometimes less than 10, 
and a product of 62 may be obtained indifferently from the 
factors 6 and 2, 8 and 11, or 29 and 3. Those who would 
limit our absolute knowledge to the one single proposition 
(expressed by Hamilton in éo, under the sounding names of 
contradiction and excluded middle),* *‘ That which is, is,” 


* Mr. Mill endeavors to make it appear that there is a third alternative 
w the proposition is ‘“‘unmeaning,”’ the pred.cate not being in iteelf 
predicabie on the subject-—as constita\i mal government is blue; bat 
if it be not predicabie, (he negative is obviously true, if there be a meaning 
im the words at all. 


are bound to say that these last suggestions, to which many 
more might be added, can be true, that they involve no con 
tradiction to their reason. Rational man, however, knows 
that they are absurd and self destructive; that reason stamps 
|them out of the nature of things, and consequently their 
| contradictions are true if we bad never existed; nay more, 
| that if the universe itself, with its Author, could cease to 
exist, they would remain potentially true forever. They 
would not be knowledge while there was no mind 
to know them. But should, per impossibile, a mind 
come into being, it would jind them true, and that time and 
space had been waiting during the interregnum for landmarks 
and apportionment. 
It may be observed with regard to two of these pro- 
itions, that some maintain that our idea of merit and 
emerit is merely the result of a calculation of expediency 
which has become in some unexplained way a part of our 
nature. This is immaterial; it is sufficient that we have the 
|ideas of duty and interest, as distinct from one another as 
that of either from that of a triangle. This is matter of 
universal conscience, and the theory has been so often 
rejected that no one is supposed really to believe it, but to 
repeat it only as harmonizing with his system, or under the 
| impression, strangely prevalent in these days, that by piling 
“it may be” upon “it may be,” we are approaching the 
proposition that ‘* it is.” 
ith regard to the whole group of propositions which can 
be proved by the test of the inconceivable in this sense of 
the term, it would appear that the actual existence of but 
two beings can be so established, that of the thinking mind 
by consciousness, and that of God by causation. The number 
of general propositions. which can be associated with this 
absolute certainty, and their bearing on other matters of 
belief, are topics on which of course I cannot enter here. I 
conclude by stating in a few words the position that I have 
meant to establish. If it be (as is admitted) absolutely true, 
independent of experience or any thinking mind, that of the 
propositions all A is B, and some A is not B, one must be 
true and the other false; thisis certain only because the 
opposite of it, that both may be true or both false, is sub- 
mission of reason itself. Hence it follows that if of any other 
ir of contradictories one be equally subversive of reason 
Rtself, that is to say if it be ‘‘inconceivable,” then the 
other is ¢rue, independent of all experience, or of any thinking 
mind; to which mind it is wholly external and objective. I 
think that I have shown that such propositions there are, 
and that a certain amount of objective knowledge is ours, 
even in the present exi-tence; that we are not tossing adrift 
in a chaos of illusory forms, but that while our view of sur- 
rounding objects in general is undoubtedly moditied by the 
medium through which we perceive them, our feet neverthe- 
less stand on a rock, narrow it is true, but immovable. 
of Science. 


AN EXTRAORDINARY DWARF. 


Preruaps there has never been seen a dwarf who was more 
of adwarf than the one that has been on exhibition at 
Paris for some time past, under the name of the ‘‘ Princess 
Paulina.” The little being is only 15 inches in height. It 
is true she is very young—only four years of age—and that 
she will probably grow somewhat. Yet a new-born babe 
is, on the average, 20 inches in length, and consequently 
would be a colossus alongside of Paulina. She is of Dutch 
parentage, and was born on the frontier of Belgium, at a 
few miles from Antwerp, She is indeed a little living doll. 
Her head, though small (15 inches in circumference), is 
large for the size of her body. Her delicate features are 
wan but well formed, and her blue eyes are not wanting in 
intelligence. Her hair is fine, curly, and blonde, but not 
very thick. Her teeth are very good. She walks with some 
difficulty, and, at first sight, it might appear that she was 
|} malformed. It seems, however, that her vertebral column 
| is normal, but that her little limbs are so thin thas they bave 
| not the necessary strength to support her well, so when she 
walks they are always slightly bowed. It is only within 
fourteen months that she has been able to stand alone. She 
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is the seventh child of the parents, all her brothes ard sis- 
ters being of normal size. From the time of her bisth she 
has not grown any until very recently, when she vaised two 
fingers-breadth in height. er weight is six and one-half 
ounds. She enjoys good health, aud sleeps ten or cleven 
ours every night; but ber heart beats very rapidly. Her 
——_ appearance reminds one of the as of those cbil- 
ren who do not obtain any good from the food they eat. 
This puny exterior, however, is-happily corrected by a phy- 
siognomy which is quite mobile and merry. One of the 
assistants having given her a little doll, pened it fondly 
in her arms and appeared very happy to own it. 


THE PRODUCTION OF DOUBLE FLOWERS.* 


Tue origin and production of double flowers has been a 
fertile theme for inquiry and discussion for many years past. 
Botanist<~ and practical gardeners have laid before us their 
observations and the result of their experiments, which have 
for the most part been duly chronicked in these pages. We 
do not purpose now entering op a general discussion of the 
subject, but intend simply to call attention to the cireum- 
stance, that, so long ago as 1843, Mr. Darwin suggested, in 
these columns, that the production of double flowers was to 
be sought for in some antecedent condition bringing about 
partial or complete sterility, and consequent compensatory 
increase of the petaloid parts (Gard. Chron., p. 628, 1848). 
This suggestion received further illustration in the same 
author’s ‘‘ Animals and Plants under Domestication,” ed. 2, 
chap. xvii., vol. ii., p. 152, and in his work on ‘‘ The Effects 
of Cross and Self-Fertilization in the Vegetable Kingdom,” 
p. 41. It has lately been still further confirmed by the re- 
markable experiments of Dr Heckel, of Marseilles, to which 
nd have already alluded (Gard. Chron., vol. xiv., 1880, p. 

). 

At that time we had before us only a brief abstract of the 
French observer's. observations and experiments, but we 
have since received a copy of the author’s paper from the 
Bulletin de la Socitté Botanique et Horticole de Provence, in 
which the writer give: the full results of his labor—and very 
interesting they are. both from a purely physiological point 
of view and from that of practical gardening. It will be 
remembered that, in the wild state, M. Heckel distinguishes 
three principal forms of Convolvulus arvensis—one, in which 
the flowers are rose-colored, with purplish stripes outside, 
along the folds of the corolla; another, in which the flowers 
are white, with similar purplish bands; and a third, in which 
the flowers are wholly white. There are various intermedi- 
ate forms, but of all these the pure white form is the least 
abundant, Not only is it the least frequent, but it is the 
subject of different physiological conditions, as we shall 
hereafter show; and, in connection with this peculiarity. it 
manifested a greater tendency to become double by the re- 

lacement of the stumens by petals than the other more or 
ess colored varieties. 

Self-fertilization—that is, the formation of the seed by the 
agency of a flower’s own pollen rather than by that of pollen 
derived from some other flower of the same species, and 
brought to it by inseets or other external agency—has, ac- 
cording to Mr. Darwin, the effect, after a time, of causing 
the disappearance—in other words, of preventing the forma- 
tion of stripes and dots of cvlor in the petals, and thus.of 
tending to the production of self-colored or white flowers. 
As the necessity for attracting insects diminishes, so does 
the color which serves to attract them. Fullowing Darwin, 
M. Heckel points out that prolonged self-fertilization has a 
tendency to cause the flowers to become malformed—that is, 
double, and a certain degree of sterility is, in consequence, 
induced. 

Imbued with these ideas, M. Heckel set himself to work 
to ascertain the cause of the appearance of the double flow- 
ers in the wild Convolvulus in question—in other words, he 
endeavored to ascertain, first, what adaptations and what 
circunastances had brought about continued self-fertilization ; 
and, secondly, he tried by continuous self-fertilization, arti- 
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ficially produced, to develop the double condition, and to 
bring about the production of white flowers. Under ordi- 
uary circumstances, the flowers of Convoloulus arvensia are 
more or less colored, and otherwise well adapted for insect 
fertilization. Careful study enabled M. Heckel to discover 
a cause competent to vive rise to the formation of white 
flowers of this plant. This first step gained and perpetu- 
ated in succeeding generations by continued self-fertilization 
sufficed in time to bring about all the malformations of the 
flower observed. 


The cause which forms the starting-point of these changes | 


M. Heckel finds in a spider ( Thomisnvs onustua), which, cha- 
meleon-like, changes the color of its body under varying 
circumstanees, so as to give the creature an advantage in its 
struggle for existence. The spider in question frequents 
the flowers of the Convo/eulus arvensis, those of Antirrhinum 
majus, Dablia, and others, with the object of preying upon 
the insecis that visit those flowers. When it emerges from 
the egg, the spider is white, and retains that hue so long as 
the requirements of its predatory existence may demand it; 
but afterward, red, green, or even yellow tints are assumed, 
according to the color of the varieties of the Convolvulus, 
or other flowers it inhabits. Spiders, it is well known, in | 
the way in which they coil themselves up, sometimes mimic 
or asstime the guise of certain insects; and some, as pointed 
out by Mr. Bates, resemble flower buds and remain motion 
less till the prey comes within reach. The influence which 
this spider may exert on the flower in the way of bringing 
about self, rather than cross fertilization, is thus obvious. 
‘The insects which visit the flowers of the Convolvulus, in 
such variety and in such great numbers, necessarily bring 
about cross-fertilization, if all goes well; but if the insects 
in question become the prey of the spider lying in wait for 
them in the recesses of the flower, it is evident that cross 
fertilization will be prevented by the murder of the pollen 
‘urriers, and that self-fertilization is very likely to result. 
Let us suppose the huntsman at his post, watching for the 
tirst indications of the opening of the flower. Directly this 
occurs, he makes his way to its inmost recesses which con 
stitute its lair. There bis whole life is given up to the chase; 
he necessities of his life require him to move about from 
place to place with great rapidity, and thus he becomes nec- 
essarily the means of bringing about self-fertilization. In 
fact, the creature becomes dusted over with pollen, which 
he wipes off upon the stigma of the flower. The white vari 
cties being visited by a smaller number of insects, the chase 
is less productive, the sportsman does not get such a good 
bag, and the difficulty of getting any at all is increased. 
Self- fertilization of the flower is thus rendered the more sure; 
lirst, from the increased effort of the spider; and next, from 
the fact that, as fewer insects visit the flower, a larger pro- 
portion fall a prey to their enemy, and fewer in consequence 

escape to cross-feriilize other flowers. 

After a time, however, it stands to reason that the spider 
would be in danger of starvation, white flowers would be 
perpetuated by seli-fertilization; they would offer fewer and 
fewer attractions to insects, and less and less prey for the 
spider. But the huntsman is a creature of resource; he is | 
not obliged to confine himself to white tlowers, but he can 
adapt himself to colored ones also, entering which he as- 
sumes a tint such as shall serve to conceal him more or less 
effectually from the unsuspicious insects which, as we have 
seen, are likely to visit the colored flowers in greater num- 
bers than the uncolored ones. The chances of life for the 
spider are, therefore, better in the colored tlowers, in the 
sense that he can get more food, and at a less expenditure 
of time and energy; but then, as already pointed out, he 
gradually but surely kills the golden egg, and by bis rapa- 
city brings about self-fertilization, by killing off the insects, 
and thus ultimately, as it were, digs his own grave. 

So much for M Heckel’s observation and reasonings 
Such remarkable conclusions might well be received with | 
some amount of skepticism. It was requisite that they | 
should be put to the test of directexperiment. Accordingly, | 
with all due precautions, M- Heckel proceeded to fertilize 
flowers of the various varieties of Convoleulus arvensis with 
their own pollen, taking care to exclude the access of all 
other. We have not space to give the detailed results; suffice 
it to say that, in the first generation of the seedlings so pro- 
duced, little or no change was observed, but in subsequent | 
venerations « slight change in the color of the seeds was | 
observable, some being paler than others. This pale condi- 
tion of the seeds became increased in successive generations, 
wnd they were selected for continued sowing. Passing over 
minor points, it was not till the fourth generation of seed. | 
lings raised by continued self-fertilization of the white flow- | 
ers that signs appeared of the production of the same mon- | 
strous condition of the flower which M. Heckel had observed | 
in the wild state, and which gave rise to his inferences. M. | 
Heckel, then, is justifie¢ when he asserts that he has de- | 
signedly and of set purpose wen able to bring about a mon- 
strous condition of the flower by continued self-fertilization, 
vnd has thus realized the suggestion of Mr. Darwin; further, | 
he expects to be able, by persisting in his experiments, to | 
bring about ultimately, by the same continuous self-fertili- | 
vation, complete sterility in the flowers. 

The practica: Searing of these facts is obvious. Those 
who wish to produce double flowers or other monstrosities 
must pursue 2 similar course to M. Heckel; like him they 
must exercise careful observation, draw correct inferences 
to the direct test of experiment, exen ‘se great patience, lie 
on the watch for the smallest evidence 6 deviation from the 
ordinary form, seize on it at once, and perpetuate it by re 
iterated selection and continuous self-fertilization—in fact, 


hazard procedures which are pursued by some woo call 
themselves ** raisers,” but who are not entitled to any sch 
appellation. Everywhere in nature we see the evidence: « * 
design, with variety, order, method, and adaptation to cs. 
cumstances in carrying it out. The more nearly we culti- 
vators can imitate nature’s mode of working the greater 
will be our success, 


A NEW VINE PEST WHICH IS ALSO.FATAL TO 
PHYLLOXERA — IMMUNITY OF AMERICAN) 
VINES 

At a meeting of the Califorma Academy of Sciences, 
March 22, Dr. Hermann Behr read the following important 
paper, for which we are indebted to the San Francisco Bui 
etin, 

At a former meeting | communicated certain observations 
about a fungoid growth on the cultivated species of grape 
vine ( Vitis vinifera, 

This fungus (Rhizomorpha candida) is neither confined to 
the grape vine nor to this country. 

Our mycologist—Dr. Harkness—to whose kind co opera 
tion [am very much indebted, stated to me that he has 
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| under the microscope the hyphe of the Fungus mycelium. 
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| found this parasite also on the roots of orange trees and of | fungus parasite may take hold of the dying root as quickly 
‘the oak. It is probably the same parasite that has been ob-| as. possible, and close the death-bearing circle the moge 
served in the year 1878 by Mr, Milardet on the roots of grape | effectively around the insect. 
| vines in France, and which Mr, Planchon refers with some DEVELOPMENT OF THE WINGED INSECT. 
doubt to Bhisomorpha fragilis. The appearance of the winged generation of the 
WHERE THE FUNGUS MAY BE FOUND. era seems to be irregular even in the countries with a we}. 
| Asfaras my observations go, this fungus isto be met with | defined winter. In California this generation bas been ol 
on the grape vine only where the roots have been punctured | served at very different periods of the year The conditions 
by the phylloxera. When this fungus is once fairly started, | under which this form develops are little known; we on 
the phylloxera leaves the grape vine or perishes, at least the | can suppose from analogies that such development takes 
insect disappears in some way. The vine lives, after the in- | place when local circumstances threaten destraction to 4 
vasion of the fungus and the disappearance of the phyllox- | colony of the noxious insect. Such is exactly the case whey 
era, two, sometimes neurly three years. In the first year it | the fungus parasite spreads its germs of epidemic disease, | 
even brings forth some grapes. It is evident from this fact | do not know any direct remedy against these winged emi. 
that the eavsa mortis is not the insect parasite, but the vege-| grants. There is a comfort in considering the fact, that. 
table parasite; or, to sperk more clearly, the phylloxera only | even under ordinary circumstances, of hundred thousands, 
prepares the road for the rhizomorpha. This has to be/| perhaps only one insect succeeds in placing its offspring in 
considered a certainty, because our native American species, | u suitable place, but that in a stormy or rainy season these 
V. estivalis and V. riparia, are equally attacked by the | chances are considerably less. : 
phylloxera as the commonly cultivated species, but do not | _ I intended originally to review the remedies proposed singe 
perish from the attacks of the insect, as in them the fungus the French Government offered the premium on the inven. 
parasite does not follow the insect parasite me yp the annual report the 
DEVELOPMENT OF THE FUNGUS. joard of State Viticultural Vommissioners, & very alte aul 
The development of the fungus parasite is prevented bya complete abstract on this subject from the pen of Dr. Biss. 


resinoid substance found inthe bark of American vines in a | “* 
much more considerable proportion, sometimes three times | A 

A CATALOGUE, containing brief notices of many important 
the quantity, than is found in the Asiatic species, The refore, scientific papers heretofore published in the SUPPLEMENT 
in the American species, the punctures caused by the phyllox may be had gratis at this office 

, : . . : 4 | may be had gratis at this office 

era form no breeding-places for fungoid growth, but heal 

and leave as traces only slightly prominent marks. As no 
fungus sets in, the phylloxera inhabits these grapes for a 
longer time than the Asiatic species, where the invading 
fungus destroys the phylloxera much quicker than the vine. 
Nevertheless, experience teaches us that the American species 
do not suffer to any amount, Terms of Subscription, #5 a Year. 


SXEMPTION OF THE AMERICAN VINE. 
one were : Sent by mail, postage prepaid, to subscribers in any part of 
This exemption from the deleterious consequences of the | ine United States or Canada. Six dollars a year, sent, pre. 

insect pest has proved a great puzzle to our excellent Ameri- paid, to any foreign country , . 

can entomologist, Professor Riley. He gives the following | 

explanation why the insect is more injurious in Europe than | All the back numbers of THe SUPPLEMENT, from the 

here. He says: commencement, January 1, 1876, can be had. Price, 10 
««There exists a certain harmony between the indigenous | cents each 

fauna and flora of a country, and our native vines are such | 

as, from their inherent peculiarities, have best withstood the! 41) the back volumes of THE SUPPLEMENT can likewtes 

attacks of the insect The European vine, on the contrary, | be supplied. Two volumes are issued yearly. Price of 

succumbs more readily, not only because of its more tender each volume, $2.50, stitched in paper, ot $3.50, bound in 

and delicate nature, but because it has not been accustomed | atiff covers 

to the disease, there being, doubtless, a parallel between ; ne 

this case and the well-known fact that diseases and parasites} Goypinep Rates —One copy of SCIENTIFIC AMERICAN 

customed to them, virulent and’ ches, fatal when | copy of SUPPLEMENT, 
year, postpaid, $7.00. 


first introduced among hitherto uncontaminated people. |* 4 ‘jiperal discount to booksellers, news agents, and can 


Then the particular natural enemies of the insect which 

belong to its own class, and which in this country help to | — 

ly MUNN & CO., Publishers, 

keep it within due bounds, are lacking in Europe; and it! 37 Park Row, New York, N. Y¥. 
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will require some time before the closely allied European | 
TABLE OF CONTENTS, 


Scientific American Supplement. 


PUBLISHED WEEKLY. 


predacious species will prey upon and check it there to the | 
same extent. The phylloxera will also, all other things | PaeE 
being equal, have an advantage in those countries where the | 1. ENGINEERING AND MECHANICS.—The Cunard Steamship Ser- 
mildness and shortness of the winter allow an increase in the| aie Fngine. Sectional view of tike new 
annual number of its generations. Finally, the differences 
in soil and in modes of culture have no insignificant bearing | 

| Cooperative Hieating and Lighting..... .. 


on the question hand. £ Cranston's Deep Rock Boring Machine . 
Though phylloxera in both types is found on our wild | Cou! per Horse |'ower per |iour 


The Sewerage of Memphis. By FREDK. S. ODELL, C.K. 2 figures. 
vines, 16 38 ve ry doubtful if ~—, hw ild venew o y state of na } Plan and section of automatic sewage flush tank used at Memphis. 4321 
ture are ever killed by it. With their far-reaching arms em- | The Chilling Properties of Tron, and on the |'roduction of Chill- 
bracing shrub and tree, their climbing habit unchecked rd | __ ing Irons in the Bessemer Converter......... -...--.++-.-++-seseseoens 
the pruner’s knife, these vines have a corresponding length Acids Pontaneous Ignition of 
and depth of root which render them less susceptible to in- On the Origin of Gold Nuggets and the 
jury from an underground enemy. Our own method of | 
growing them on trellis approaches more nearly these natu- peaeemiqrwarsens. By Gaous aa 
ral conditions than that employed in the ravaged French | Process 
districts where the vines are grown in greater proximity, | Rapid lhoto-lithography. vee HE 
: t ai On the Loss of Nitrous Compounds in the Manufacture of Sul- 
ae trail upon the ground, or are supported toa} »buric aw and on a Method for their Abatement. Ky \M wie 
Su | ASNE an ENKER 
i i ence j i Proceedings, ete , of Po 
In perusing this sentence, we see the difficulty which our| — jnstiate Production of Co 
otherwise so excellent author encounters in explaining, ac- —Refrigerating Machines. —A 4528 
cording to Darwinian ideas, a fact that, in a much simpler | = 
way, can be accounted for by the presence of a substance Lorensin'’s Ammonia Appe = 
whose resinoid nature resists fungoid invasions in the same | suinetanty Colored Ress.Ladve 
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HOW TO AVOID THE DAMAGES DONE BY THE PHYLLOXERA. 

Now, summing up these facts about the effects of the fun- 
gus parasite on the Asiatic species and on the American 
species, and then, again, its effects on the insect parasite, we 
will find there are two ways to avoid the damages done by 
the insect: 

1. To replace the commonly-cultivated species by the | 
American species (estivalis, riparia, etc.), on which the de- | 
sired varieties may be grafted. In this way we avoid the | VII. NATURAL HISTORY, ETU.—Sea-side | Zoology — Sketch of 
fungus parasite, but keep the insect parasite, who can nO| June Hopkins University zs 
more injure our vines because they are fungus proof. An Extraordinary Dwarf. 1 
2. We leave the dying vines where they are, but quaran- BOP SEEROP..0+<00-<--+--. 
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of the infested spot, so that the insect cannot make its escape, 

but is surrounded from all sides by the fungoid growth so 

deteterious to all insects of the Aphidian class. In connection with the Selemtifie American, Messrs, Munn & 00. 
_ This method, evidently, is less expensive and more effect- |... coticitors of American and Foreign Patents, have had 35 years’ expet 
ive than any other, when gee universally and at seasons | ence, and now have the largest establishment in the world. Patents ate 
where winged generations of the phylloxera, which might esinthantin beeen 


be desirable to know the exact nature of this resinoid sub- triety. By Vrofessor HELMHOLTZ.—An important review of the 
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would be a very meritorious task if a chemist were to ex- Persistence of Vision. 1 figure............ oo oeagesenlill 
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ably emigrates to the roots not yet attacked by the fungus, | vy. wEpDICINE AND HYGIENE. -Constipation and its Effects. B 
or, as its power of locomotion is very limited, succumbs in Dr. B.S. F. A 1 Susce 
great numbers. Iam confident that the few stragglers on| tY '0 acute diseases engendered | by constipation.—Constipation 
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weis open...... 
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The Production of Double Flowers. 


develop under such circumstances, have little chance to 
survive and propagate, 

The first method, the replacement of the Asiatic species 
by the American, is expensive, tedious, and in grafting, as | 
experienced gardeners have told me, connected with certain 
difficulties Besides, this method protects only the grafted 
vineyard, but- does not at all. destroy the noxious insect, 
which is freely communicated to the neighboring vineyards, 
grafted or not. 


QUARANTINING THE PHYLLOXERA. 


A special notice is made in the Seientifie American of aii Invel 
tions patented through this Agency, with the name and residence of the 
Patentee. By the immense circulation thus given, public attention is a- 
rected to the merits of the new patent, and sales or introduction often 
easily effected. 

Any person who has made a new discovery or invention can ascertalf. 
free of charge, whether a patent can probably be obtamed, by writing #@ 
Monn & Co. 

We also send free our Hand Book about the Patent Laws, Patent 
Caveats, Trade Marks, their costs, and how procured, with hints f@ 


The system of quarantining the phylloxera by. destroying | procuring advances on inventions. Address 


the periphery will be made more effective by cutting the! 
vines about six inches deep under the surface, so that the! 
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